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[ ^itsitcif?! ctfc»t c?^1 

I c^tc’i?! ^t^«i, '6 «if^^t?i -sT'^f^ «fsi3^t*rt?rc*r3 ^z^ 

I ^^5(tSr ^ 1 % ^7(5 JC=^C^ '«ltC®tT^*tt« 

'sjfs^ I mi m ] 

(ac«i«rRt^ 

>f«jf^ *1?« ^!?afHrHtt(B»r csN-'eh cflNlS «rtl\5i ^fai «itci 

c?t»ff5 c?«fi ( nt^t?i®r!5: <n^K *<« «int?[ I nt«i 

^fc? c5tc^ it^i aiHi ^1 cFt<r-'sii c«r^t 

’itii ff« cm-'eii 

(Conjunctivitis) ( =l^n c=ft’rr« Cf«rt C»r«11» Pizm ft^l 



^ i 24«t 7^ 


^!f^t'5i cn c«t?i ^im sftc^ 

ctf''ll ^tn, cn c^t<f-'eil 

=)!»< <lf^ R I <*?ttt?( 

C?«t1 <<iT «Hft5( hr-tir I 

RcJifl 5ii:«(T -t^a « 

w 9^9?t kI C5tj:5f •t'EC'111 

C?«n 

CEK 5«^5itl C^l’l' 1>1^1 I 

«f559i ^k'411 

*iC'7, at^ti 5iff^ *147 
'SffBT C^C? C4t^t^ m^ C4M^ C«4C4r 
men ^c«cf I catniS cn 

n*'.a?1*i^ cn f44i4 1 

C5t4-'«j| 4t ?fcni ^pn- 

(Conjunctivi) «tnt^ I 

'«I%’tf»l£¥« '«ft'=?t?nfen (Cornea) i|t^1 cn 
ntnl 'SfN’i^^ enni nt4, cn^ 
csttna ®rn ‘44’fB 

f%ll3 '^U] '5fj'ac«9 I 

f^if)5 ntn m4<, 

m?!^ ^n5i-nf|®1^fBn 4cn i <4^ 

'Stifin 9i’F*i ^cni, CBfn «it?i 

'Qci 444^ CPtn 

<4tc^ I mw catena ntn 

‘csiaitf%»ii^’ («i<ifK na«i ai atfa- 
) I ct^tn ntn 'shta ^rta*!—an- 

®rUf^«ta 'sj^j’sea cn Tn fnai «ftc^', 
cn^fna fs^a f^ca a«« tqiBn 

■sa* ! f*tai-4*i41a "ntFsa 
cm ^ca. 4icn ^a ca^i cetea f^g 
nc^if I n*jca nm 

ijca ^jci ‘4a< anacn 4i'a caata i 


mqn fijF, f%f)ij fs'®?! a'S'JsrN 

(Conjunctival liactnorrhafje) *1^^ 
cam ata i ^4^ 53;a1<^i can 

nna ^itcn i ^ca me® ®a ntafa cat i 
me's Cfta ^a m i catena 

'SftanT '!45!4tca cb'H caea^ fas*?® 
ntbaa ^la aisan; ^im a® ma's 'sititcnt 
^ea ^c^ I mt ^ta’^fa natata na catena 
nt®i i^c^ ata-i ca^ia ®tn c^fc® 
wsa '« faena n^nfa^f ?e® cam cnea? i 
maa ft, ca^ta c*?ta cne® ntHfa^ '®l^?n®t, 
ni aitsfajt-^ a^ai, ai^^Fs nni's cant 
ata I c^ta cata c^-tc® ntaata na 'ntata 
nn^n^^fn ffea mten i c^ta ca^ta aifi? 
catn ntaata na ffgtfra n<af cBfen aitn^i 
caena i 

atat^ra^ta ^atia atatt «Fa®ft^ft- 

®ttf5n catn ^'sna aa i ajtfnntn 

(Kocli weeks' bacillus\ ^a^tt afj'^a «?^at*F 
(Cocci), taS'Cas?! 'Sttata (Influenza 
virus) «t'?r®a ^»tatt nfataa®: mt catena 
aa I mateaa a^tatat cbtn-^ita niP® 
ent^ 'sftat^mneai faf%®aien faat® aa fa i 
«jtnt®®: ^s;ata a^ai ^iw, cn cata attaint 
mt catena ata*i i 

«i[1®5t« aj%a cbtn cnea? fa:'^® >9^ « 

fnfjga aeaj cntl^ ^at^fm ®ttatn nen^ 
nfaaten ntca^ i mt ®fn ai fng’Sa nmfn® 
aitatn^fn ^t'eata na^ffn® ^teata 

cFten atm ^tacn cn catntn^t^ ^ea n?e® 
ntea i n^sFaena mt nntfSa s^nt aea 
atnen catnfargta «if®eata ^ai n^sf I 
catntapt^ ajf^ faeafa cbten ^t® faea 
(ai cn «itat ^ae® ataj ) catena 
m ai fn|!5 cantea-ennten cat^w ai 
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^k’f (cb‘Pi«i, ct>^t?, 
l>“fMl ^ Sjtr^f ) «l*f3 r.^'^ ^ifvf 

wtg^ll? ?('« c?^t9 
*15 f^C'^5 C^tCSf C^t'^ ■’«ta^ 

catnisp}^ n^-<U ’Bitc^ \ cn 

3rc^ cek»t ?r'5 

5«1 cw? c&tcta wc#!c»3ft ^t<s a’ftc'-T- 

c’l^tcsT i^i cnk«!, atn c^H t'$'ic« 

♦itcs 1 M 

f^fcn cbH c»i'f 

f-iat'i'f “^tc^ c*pc«i c^e^i 'st*! 

Jjt^fi? r«fC^ (.-■^CS Cii'6^1 ^!|-~'5l«i’S 

•^U ^tiJ C^«^1 'o'i®! I 

«}Nt % •'Stc«fii« 

9,««1 ^r&-5l bsiC-® 

><14^^ ?l4si-'®44 C4^ C44 CefC4 

C^4 I C5TC'4 C*r^t5 

'«t*i 4ca ^ca C4«ai 

I ^t«irta 

41 «ll3tn ^13 Cb1C«r 41^11 ^r4C« ntC41 
CJT^ fifC^ 4Cf4 4f4 4Cfl *|f44PR !SfC9i4 
4rW &l ffa C5t4 ^C4 c¥^i i 

'5|t|-§*1tC4 4W nr42f« ^<1 «i’44l 

»14«| ^ 9 [ (Normal saline “ 1 '3fC»1 1 


fesijS «14®t ) fvfi^ ^C4 Wt^s '»t'n ^4 1 

^44 44 4U4 *nt4 'SrSi ®f*1 f*fCa 

?C^' ?C4 i CBH C4ht4 m W C4i4 

Or“*t4ilaiH4 '^44 4J4^fa 4l 441 ?4 I 4^ 
cak^Ta 'sr^rta ^tf^cata 44cii 4^ f^iai!- 
''Sf4 <£lp«l444 R»lk4 f4C-f4 I 4?t«1 

4^ catena C4 '^44 4f4^ta 4ai ??, cn^ 
ftfC4 444ta f^P §-4ta 4ca ■£tf&l5 
(.5tC'4 44 C¥*t^| 4ca Rcn^ ¥»1'2I’? §C4 
4cn 'Sf??4tn n I 

4^ eaten nNtfaa ‘ha ajaif* $ca 
4tC4 t cahf 4t^a 41^1 i»14l (Protargo\ 
Argyroi), iirr4^ca1ca»t»(, cnf^fnfnn, cfeai- 
c^!>'1ajtwtii{4«t, ntnftc’i^tsitl® 
^44 ^ea nrc41 entat^ 

fnatnn 44^ nc4^ ¥nn^ i 4^ 
^j}C4 nn# 4ca cvf«ai Jin i 4cn 4f^i ea, 
4^ ^4a®fn C44 «)hn »iC4 C4^ aji^ta 
41 4ca, >1^41^ fbf4^JiC4a nat^n' n«ai 
I 'sitnt«f^c'» cakitS »itai'4t4 4:4 

??cn« Sfnntatat can ^n<4 ^fan at f&f%« 
41 ^4 I ca^la 'stn c¥cai^ 4 I catn 
ntC4C4a 4C4J- faafaa nta 44^1 nca 

C4t4 na-nf^a nm 4tC4 4i 1 





c^f si??i3i «it*}tc*r« C5ti:«f *tz^ c’T^r^is 

«rc«r^i5?i 

c-i^ ^ti«l'« 9Ft5?^ta c^fsT ^*itfl 

iTi I '«H?3{t:f ^91 !«’pai'9fi^9 

9Tt*r «Tt*ltCf 9 ^C^9 9JTt»r9l I 

«lt«ltC?9 ^1^9 ^Jt^T 9l»11 13 9 X10® r^C«11- 
f»|^|?I 91 864230 9t^«l I 9’I'C319 9Jt*T 
nf99tcn9 fenf9 ?[9t9 n9 ctr9i 

C?!*!, ‘999 '8Ii:9V 9^31 9t9Cf, 9tC*f9 

9Jt9 >?C^9 9JtC99 cm 915^9 9'5 I C999, \i5n 
99f3[9<H^9 «nj<« 9ft^ 9’FC3r9 (Arclurus) 
9119 ?C9l 9!£<9 9Iti:’T9 '99, 

^ *ft-fl9lfn 9t9t»! '91'^ 99Fti99 
9Tt9 I ^J|9tf99 5 C9tr^% 

9«P£aJ9 (Aldebaran) 9Jt9 ^£91 9?C<9 9JtC»T9 
vsft^faii 99 I 99'3I99?^9 

'«ft<9l 99f£3l9 (Betelgeuse) 9Jl>T ^C»11 
^£^9 9Jt£»r9 §-*!’ 9*9 '09 I «rt9 fpBf 
9ir*t9 C^fjfcl 9^cai9 (Antares) 9jt»l 

^C»11 =^£<9 9Jti:n9 59tC^ 5t9--l’ 09 
<4^ 9^ai ^t99\9 «}t»ltt*r9 

^9t9tC9 f9C9 Cf»1J:'S •ttC9 I 
9^Cai9 9jt>T *lffl9ti:*l9 n9lf^9 V91 
f9Wt9\ ff^ (F.zeau) «f99 Wt9l9 1868 
9[^tC9f I nC9 1874 9flt£9f Il?r9 (Stephan) 
f9'^9 ^ltr9'® 9«PC<89 9Jt»T *ir9* 

>lt£n9 C6^1 9‘C99 | '3699 9COl*^^9‘9 

9Ca9 ^foWJl (Objective) nf99[9 C9^ 91 
91fT9 §!9Pt9 9t9*»0 9si’i^9 9f9£^ 


nt£99 f9 I 1890 9t^C¥999 (Mich- 

elsonl *f9ir«£« 

9Jt9 *tf99t*f ^£99 I n£9 ^ 9C«|'?a^’P9 
9C359 *ft09t9 9‘C9 9'9'£^9 

9Tt9 *fr99t'f 9F91 9^9 fit W 9^£3i9 
9119 9^^'»t£9 f9<9 9^91 9^9 1^9 

'9«t^9 9“lc^ I 

>999 9‘'|f 9'9'C319 9jt9 

*lf9‘ltC’f9 *l9ir«|B fW, ^1 ^t9f£91 C9£« 

*ft£9 I *l9ir«£^ 9£'»1-^a'?tif9 9C*9 

«if«9£W 9*jg;£9 (Double slit) 

9J9^t9 ^^£9 9?t£9t9 9jf«Ft£99 (Interfere¬ 
nce) 9l?t£9J 99‘afOf99 9Jt9 *lf99t*f ¥9l 
^91 ^tC9t9 9jf®5t9 9£9, *2.^^ 

a^t9l ^C9tSf9 1 f^9 Bt«9t“t£9 <9^^! f59 

CTf9[] «£9 C9«n 9T£9, ^ af£9 ^9«f 
^i£lj 1 ^£9 99'J 9P9£»1 £991 9t£9, 

'89£«F9 9£9J C^t9 9f£99 ft9 ^£99 
^n£9 9£9£^ 49^ C^t9 W % ^£99 
^£5 9£9£tl ’®9£ir9 C9 '9^*1 f^9 
§n£9 9C9£9, ^l£¥ 991 99 ^9^-^^ 
(Crest) <49^ £9 91^9 f^9 ^£99 ^£5 9£9£t, 
^t£9F 991 99 «9«f-*rt9 (Trough) I '®9«r- 
U|9^ '$9«r-ntC99 ^'9t9-99&C9| £l>^ 

'4f9£9 5£9 I 99 99 ^9«r-9l£^9 

^98r-^«l^1 (Wave length) 991 f9 I »499 
9C9 ¥11 9t¥, Cf t9 f99 0f9t9a 9t9t9tf9 
’^{8 t59 C¥91 ^£911 ¥99rr9 t9£¥f9¥ ^18 

fl?9 C9£¥| ¥9? '*{t^£9 I <499 9¥J 

¥9£9 «il99 9t9 PT^I 9l£9, £99tC9 
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'ajnsISs Si Sa fs^-il I 'ij^ltcsr S 


TnTm 15 a 5Cf 

cirri I its? cjjsfi 

c^ittrsr 

fe’ifl nt^ci «ii5fl mw *ii? «in?ij§?i 
»TC?r f*lf«l^ 1C?IC1 I 'ill ^5llt? 
8r«!t'*(ni fi««i m^. 

fisi *i«5f nii*ifip'® I 3J911 

H ^jf^StSl (Interference) I c^Cl^ '«[tC»lt'8 
ifsis? iia, c>fc^5 «i?^?!i*t ?i5 

'®c^ 'em nts’^fa^ ^ifantc'®?! 

*Fc«r cits? cits? '5ftr9itir<^sT 

'Bl^ltl cits? cits? f^s?; fl^*! ^tC*l1fl^' 
'»?<?lt5 esfift ltd K^t^. '«^ii[?j 

Cfli?t« 11^5 (Fringe) it IC^ f 

■flit? flCfl ^It^tl ^tl s^TO?! 5tjt>f *(1%- 

*jlcn?i ni(«c^ I sirs? i?ii sfti, o ic?ii ^^ifs 

siC'«1-<yftl*l SICIH '0lf%w (Objective), *ita 
F 11*11 citit»T-««i (li?^ Tm) I 


^A\ Sa «?tC9ltl-^^n (Coherent 

sources) Itfif 131^, 1C«? 

F cititn*^c*r vscff?! ’^Tfissta 

IW r ClCl^ Q lt»11 Si Sa C'tCl »rs(ti? 

CSTCl^ '«ltc*?tl-t<v5r C*(C1 'B?tir^ 

^3cifl t «si-*rtsf) Q 

f*if«i® ica ’Sites? jii}S 

'Brfc»?ti-ca«rta "it i Q--*)?? 

R P ^tcsrSi <iisf^ Sa t«,>r^{5c^ci 
'Bitif'® ^aiicaa ypi^a 'Bin?ta 

^ai-ntt'r? »?ci r*{f^« la, ^c=a R 
4i?it P §[&c® ^lita c^<tt« ’it icsf I 
F cirits?-'®c*! •!« n? t«sii 
«iiita ca«ri »rsir^® s}rt*i?i cif*ri itt^ i 
‘iiifsi sresr 191 iti, '«^tc*iti-^^c»?fl 
A =itcs? c9tn B ires? ^t*is? lai 
ir«i1 I ‘<1 la^ta laat^l F cititn- 
W t«si»i mtl3 Q itm nraac'^ R’sjtcs? 
^ca Q -sites? 'it lea ^iita 



si^cii D ie«ii 'iiit &tfsit, iit9 »iear Si ciitlf? i ^ata mi ^tti, A B 
S* ie*ii nJli^s?^*! ’ll ites?l '»itc*iti-^«.eni fi? itsri 

(Slit) I 111 m iti ^ i«a1«pi aeiw ie»ii i f cititn-'itai ‘Hit t^eni 

can itfii^l <iiiti sfe^ ciirtcs? ^iiti can »?t lei, nna 

c»itt®its? ntr»?ti“t«sn aNi leaii i ^i^t t^e^ra are?i c^iirtes? 'it ica ^mn can i 

>iaF fa?? A f«lea •t^ten *t' 9 e«tl D ie»i F citiPt'W nta art*?^ cm atea 



390 '«C 241 7h 

I 'Itcitf^'® *IC1 flue's I^tfl, ^wai AB>i«fl 5fl^ 

c?11 ’TtCfl ! I 

AB sjflfljf O •i HC'-T ffll 

cflfM ’fCfl, 'SW ItAtfl"} ^Jtr*ir^a it^StCAf ab f^fl flt^l ^tii, 0 vflfl f«if^ 

flffll^fcfl 5*“?i^c»^ii ^tcafl cw c?it 

a 5C11 S, S, fb^ ^iSfl 

I <s^ 411 a-i)fl Ht:? ^Cfl I 

.«<»^ 'ift’flfJUW ItHI S, ^®'"' '■*’ '^‘' 

>4^^ S> ft? 5l8j j;a? ('si<(«,a) f^j 5*5< ?•? Stl-lf? 

esw »»f:»it“f-®'.C'rsi ft?!? A nt? B 'fla ^ CTt?f’l-'®t*n ’(ft*™ ’ITf'f ?51 
Pre? flH alca ^tufiis »ai -rtncil i «'’ ’ 

®iawa ■>> ft?l6c? «i>!i*t( f6t?a ajii §■ . —■ ..NltftJ «!»« ^t'fs *!»(,< 

1*11 4fl1 ^C<! I 4C1 f5\^'flfl 5fC3r F '«1^’9 1 4tCW^ o-fl Cfl ’itC^fl 




2^^ fbifl 


C4t4l»|-'N»£1 lllHtH 4llN<rj ^llfl 

It4e*f I f^l§ fli5f A 

W4 B n<f« »i"»i< fcfl, 'll*? 

C4t4ti-“^eifl ifSJ flCfl i ^£fl 


mw ^ flftifl f cfl, tit^«i f «c« m I 
<^Tfl »flf 15 411, ' AB ifjf 

01415 ^iffTfl 4[twt4*§«^1 151 , 4>C1 
fflC9(41 4Cfl C?1| CIC^, ^ IClfl C4\ri4 fljtl 

?^-F22-^- «fl I 





m 


^»ltf, 1971 ] 


* 11 ^jf AB-c^ ^f*r 5i’5Friii9 

^Tt»r Rr*rt^ ^v\ ?[?, «]:=? ^ts 

?i-iifl sit^r »ft^tt^T f^<s 

¥91 ^tr9 I llfir ^ 5R¥R?I D ¥t511 
* 

^rc¥ waf? ?{Tt»r d-Dci 

fn I 

’It’fts^l^s 5i¥3i«f^a c¥^f^¥ ?ijM 

0 ( 1 C»fi¥^ ca^tm *ltn¥l1^ 'SfS^ntca nteii 
^ta I ¥r»i ^a^¥«i ataia «if«9ir¥ja *ff93^a 
a^ ^^ai <itft¥ <2frat¥5? i ^rfana 

fa 1^1 *lfaa^af (Modification) ¥Ca^ I 
f^fa ^ta atafe a'^*i 

Ml. Mb, Mb M 4 cg*c»ia fe*fa 

ara^T ( 2 ^^ ftta) ^ta ^ 
arasT k«!¥fB >ia^¥‘i as i ^aa^t a'^a? cac¥ 

"Sites'll m, yqa* M 4 a'^ca «laca 

^a, nca cat»f»i Ms Ma a<ca 

fi}r«¥{»|i5 ^ca ^aalwa «l%aC3j (Eye- 
pi xe) fifca m^\ M, <iia^ M 4 a<a #a 


•ltaMfa¥ 5 «a aai ati'j 

afa a^a il 5 a laa aa e, '^sta =i¥r-aa 

ca\fif aita caf®ata 1 

c 

at^c¥W at*!’l¥a aa'^a'Q’^a 
'®it;^i a^iiua aita nfaatcaa aaa e-12r 
caar^ia I afa A--5750 A. u. aa, w 
«ii^lra c¥\fa¥ ajta <*=0*047" \ 

aa, nra ♦laific® a?? 
aita afaat’a ¥ai acat^ 1 ajta 
•ffaatc^a >^ft5 a^fs atg, ^ic¥ 1 
a'jfwa a<t^ cac¥ "^ta ^tc’ta nfaata 
Bftai ata 1 <5 [a ^r-sFCia 4 <a ca^- 
fa^ta cac¥ fasfftfsa aPaata fa<a ¥ai 
ata I 'al ^lasta af% aa'caia ’jaa 

^tai afe^, ^ca a^ma 
^afa^caa fafaataa afaata faaa ¥i:a 
a¥caia ^afaicaa afaata ¥ai 

ata ^1 cai¥ fafa ¥?1 vt wasa 


aim I 



5[tf& 

bm* 


^tar 

^ 51 , ^tf^l. *lt(5, W5, 

8?5fc^5 «i^T5fci'«>T®r®t9 m- 
3ITNC5T 

^“1^-n«rtra 1^?Flr-(3 c’fjas JitN 

C5I c«pc«» 

ff '«*| *ttC^, «lt 8 f 

f^Bt^ I ^u '•rtr’f >f*r^c*f 5?f^ 
*Itf5 (Clay) ff ? 

♦ftffsf *f?'K c?fl§ic^ fr«*3'—« 

^ft3i ^ 1^11 *ft^9, =^tf^ 

I •ft?!?, 

'« ^NftfTTtS ^t?i 1 9t*!t?f^f ^*ftn ’tfi- 

3|f^^ '« ‘ilf S];^if 

nftrsf nflf^ ^jtcf *itj 3 

I sitiS^ ^«l '5|?( TSf?i fj|fa!f« 

5T1 ^51 

3jtf5—®ft^f fc^ffg n?t< iWifif 

^^57t-tCf ^fs*t S I 

C*fW?l (Trileolium castaneum) §*tfl 

fn c?<Jl c^, ‘iifjitsi ?t>itff^f 
J|tf5 f 

'« 1 t®‘t m\ 'aiJtf57®fH%« 

(Kaolin) m ‘isfan cTfS cn, f®. 

f®. 5!rtr ^*1% I 

Mm ft<i? ^<sitr^ 

f*«c« Bin, «tn 'f ’T'lCf ftf®* 


«ff3??t« fr^c^tcsFtfflf ?i 
'sijtfn® f»if^® fsj ^51 <®tci *it{5 ^1 
«iwf ^«i w f31 nts, C3*i5i 
sit-ff®1, «lt3f'«tCit3*l I 

nll’i'tittt? ^ttB3 'ort<ftr3 24 *fi3 
n®fai 60 'st’f ’»itaf'®t3 m\ 80“ 

'®tcn (Insect pest) ^n3 

s(tj5 31 n3ti<a nH^i f31 fcsr? i 
n®f3l %t3 C33 f3l 
?31 T^m f nff l8 c?nt3 iftni 1 

sftiS 31 0?3T ^13 n®f31 ^t3 

(1) 3tfn (Sand) 55 

(2) ftlis ftl (Wood ash) 7 

(3) cnt3l33 (Dung ash) 16 

(4) 'g:33 Ifetl (Paddy husk ash) 58 

(5) 3t3Cf n C3t»lt3 T|tl 

(Cocoanut shell carbon) 100 

(6) «nrt3 (Carbon) 100 

(7) (Earth) 83 

^Ttrn^r*i%® unt srt^3 3t{5:f 3its3i 

'3int^r3^ 3ti5’ 'Bitnji fifV9 ntf« i 3f*rt3jf3^ 

3ti8 31 nc’93 new f^Hc® '<3^ ^n- 

C3tfl®1 C333t3 f3cn3 f 13 vflf 33113 
33^»lft^ '^3tl3 (Bacllus thur- 
ingiensis) nrw fifna 431 weitw 

^3^ n^3WimtC83 nt3r-tc^3 31Jt3 «ff® 
3<>|fl^ 250 ffjtw 4t3 ftiSci C?1l ewew C4, 

4 *itn niv ft^-naw ( cijr sttnw cntwi,' 

. . . . . . . . .. . I 

*nf*B33W 3tWl 1^3^41113 n^Wh 45, 

nmsssr f f*;4t«i-i3 
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cntvi, «nf) ^ 
niw 5^1 f ^tn « 

•rws ^*f?r *itl5ff fsrw 

I f<f^a ’^t^T cvrc^ ^f5i 

f%»Ttr«r nc'? c^t»(i ^c?r!? i 
tram 5Rtl59 fs'scaf *it{5 ><11 

^tc8f ’f^fc^rti'i I 'Bit® cntfi, 

B}'ngrr« «i?r 'srcsTtif c=T-lt i 

trt^ 9fc^^nt?ttt?r {5iC)“i;9) 
aft<5h •f3t«ta sitf5ctF 
^xsffl ^anta itlt^ c?a ^ai ^cac^ I 'a^fc*r 

^ta >T^f5p« *ffa^!i=Ti c?ai a:r»^i i 

»itf5 c*fatt^a‘i -► »Tt9if^fefaaf 'sritf'T® 
^vfai -> nftfraa ntcaj fafar«afa*i [6 
*i%t aca <£tf^ a’f 3 nt^'S Ftcn 3 
-♦ ca\'®a'a*t -► ca^c® '^a^tpa*! -> ’taa atft'® 
WF¥a*i t 3 aca 110° c’lRc'fl® '^sfcn] 
-»■ 5<«aaa -► ^*f ^tcat’f i 

•aasf c?ai at^ a>nt«fa« atfe ^fe-n^csra 
^*ra f¥«Tca ■¥«! atj5c^ >«^®tca 
atatafacafa atai aint'«fa'® afacBi ^ta 
cHtaa a^aata 'sata^^tca *fta i 

n^a’F'rt’ttcaa aaita fe*ra ffca ctc^ 
at«ata ®aa af^w (Cuticle) 

atfe c»ir»r aRjacafa nat< afe i^a 

«aa^ ^tca^tca atlS t^^-n'stara “fta*tf^af 
art®'^'8i (Moisture) c"rta«i afta ^aa^ 

Cff 'st^aa faat-r aa i '^ta^'eata 
c»rta«l ¥at« tpara^ «(a« tA^at"t^'5ta '««i 

fff afw cnw *nt5' al ^ ai I fiffapata 
ar'itffa« atS 'f^fe-nasir aa<»r ana aca ^tai 
^ af arf^rata W l^ars ntra i 

ait®'^tCr5pata «fc» aaatf 
citftf f§n fta ««<ma caattarfc*iitllwl* 
2 


-r^afai 75 « 'atnatai 78* 


▼tcaa?t^^ 1 
al^a^atraa 

'«®ra 5ra 

^jia ata 

aaa 

(“i®afai 

(a®af«i 


faata) 
atatft? 

faata) 

^Exposure) 

(Weight 



loss) 


4 a^i aca 

5-33 

0*0 

16 aca 

23-30 

69*0 

24 a^i aca 

35*22 

1000 


W*ritnt:aa arai-rc^a a^ta arntafa^ 
atl5 ftiSca caai ca, 5tcna cntai. aa?ta 
cat^i « at*fj3ta ca'c® t5 'stBi c?a i 
Bacillus tliuringiensis ataa anatl.faPfta 
41^ att5 areata ^ca caai cacf ca, acaa 
arf3Fa*i caca aw^ aaa atai 
afaH^, '^la, afv l^^jtfaa a?)^'aaicafa 
c^Fc-a^ ui!^ ati? 'st*^ aa c?a i 

aiat^fa'i!) atfg ^^-n'scifa tat#ai cac^ 
at^a^scar '5(a'® 'sia’^ta atca uia^ 

facna ¥ca ^ar a^aa'caa ctacai 'sta ¥a caa i 
a^aa c^ct Tjffca caata *ra afa atl^ 
«fcatn «i aa, ^ra a^ fVa ^ta afea? i 
atiS a’^aa^atata i?t^t« «fc^ 
aia*rt^ asai ata i a^atai care? cuca 
nfgata ^ac'® ^ca, ate® ^ai. atfa, a?- 
^^1 ai atcaa ai atcfi ‘alata 'e^ 
atfB ci?ca faia atstfSc? ar^tf^ia ^ 
at?1-5?i atea a^ atata afc? «tn®tea 
faPTca fVc® ajea i -rt^a afaata ca*?) ^c*i ^ 
<£r^ata wtn ®ea ca»rft® afia i <a| all5- 
firfar® -r^atat a*t^faa ?*lfe-*f®iwa ?a»i 
cHzw aspi *tta I ®ia 'stt^i aiatart^ cnatll 
?ai atear atjs caatiai aatta an 

[€ra?|5a wc? C.F.T.R.I, Mysore-aa 
r aaaf 3 





v^iiart^ '®a!r ?Ft:!99 *f^f9 9fac»T 

•f^ aff^tittR ^91 9C»r »|5l9f 
*fc^9 "Br^ff® «f9[f9 s?1i 9f"^csf?r ^15^ 

91 9f"^!ffc?9 ^*t9 f9'®J =9C9 1 C*1i:^C'8 

9f”»tC95f 3T^9J1 =«R*fC*l' 20 '« «rt9 

23,003 ^zn wrt99t »rt«fr9T®: -f^f 

^91 9C»1 I BT9« <4^ ^91 9jf^f<i:»fC9 
Rf| 1>I *tf99f»'® l?9l C’M^l'^ 20.000'ifl9 
<&*f9 91 

^"^9 9»n 99 I «r9l1t'«9 9"99 
C9 ^9t«r9 *?!§ ^tC9 9*11 99 
®9f I af9C*r^89 9*^9 9lt9tCfa af9C9t%«a 
C9car C¥t9 9iisf|f® 9i, ^1 

^99 ^s«r^ ®?U 9C9I srRta*! 9i 

Cntfta *19? a!ft9J«t9 ^9t9l— 
Cnee'S 20,000 ^"^Ciia *rti:^ 

999 '« ^99 ^HZ^9 9^Slt9rC99t91 
'®t^ C9<ri 9t9 ^t*l9l C9 ^r^r®9 -19? «f9, 
BTWHf f9C-l9^*. 99^ 9Tf%'9l 9t9t9*r«: ^1 
' 9 ^ 1 ^ *rt9 91 I 

oral entw atactfia 

4**i9trf *rt?l f9t« ntc9, Batata 
*119^9 iStV'e 50,000 1Jtf?n[9t9i 

'0 f¥f% c^flfta *f1t9 ataclfsTf ^ti:^ 
m\ ^1 r^ca 'stai af-^tatw 9 wacw 

♦119 1 9t^? ®t9l ffn «tt9 30,000 

car^F 50,000 a^ca >99^ 

«iR59ai’<F c9r9 *9^ 'saiara «rf«99Rr9 aismiRs 


*it® 9fr9 sraca? *19 fsra a*K:® nfcai 
♦9W9f *rt^iWf 9tl| '« *R9¥ ^t^9 «ft%« 
«ifc*it^9 ^9a f*rc9 ?C99 "awtatacaa nt«f 
aH9 ¥C91 

Sltl'9 9rf% C5faft99 'atW9 
9C9 <99^ <9^ ■tC9f9 ^IC^T -t9f« 

c9-itrsri ^Um >Ti<:ar9 c^U c«Ft9 vea 
<9^ -19? at9ft9 9t9lt9 9t^»1 ♦ta 

9FC9 I 

*it9t9*i -t9?-^9C®f9 9^ ^aacttaia 

'a9C9r9« araa fkcaca ama «i*tr9ft^ i 
«rt9 C9 c9Ft9 9^39 at9i arawtia 

^ 9 f «f 9 tR« ar« ntca i C9i*r 9c*i 
ar9l'|t59^9T9F9 ^9f-^«r^1 9^9 I ’ftatilK 

atawt^a ^C99 ^9f9 «9«r-h<r 10-* 

ca. fa- ^^5 ai'f«cntF9 Htara ^sa^r-^a^T 
ma 30 ca. fa. i ♦at*? ♦f^i •rr«9i nacroi 
c9>?1 aiacni’sa a"*i9tf ac*ii cac^taJ 10“ 
^«|5n aiacat^a isaw 49ta atajcaa 
JTfBfai (Viscocity), *ir99tr9^tf, faf^ 
B^ta^ra «rfc*tf^f ^t*f «99\ ^Wf^f 
95tc*f9 9j5atr»9 ^ni ^ta i ^tata 
aFf^tafsa ■I9r-'®9rf9 a® »9i«t*r aiaatt 
(Adiabatic condition) *9^ ^I9P 9f9tR[9i 
f9 m\ 'SI 9ftc»itf a« 9frwr*i's, 

9 jR 95 ff 9 « « 9J9f«® fii Rt-ttacai 
(Absorption) arnami -lC9?l aflWW 
« 9 fI ■ «{ff^a I atata fentew <9^ 
nflatn f ii ati i fac-rtRw 
itajtai 'staaran af% fti i facamif wttrl 
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C¥l3T « 

V 

(«i^ ^ I 

• 1. "^fl 

n*? '9 

ftm '9^ ^"®tsitww, 5{?i 

’Tl^caisf 

«r^C*it^W ^fs *lt5« [ ^?5- 

’Il^tsj'ftc^ I ^ 

^<1^ nVi ^uw f»jf^r*i^t? 

^tfli 3!r^c*ft«9 ^ ^91 

I ^9? 

art9)'«1 ^>1 Tiltifl <«i| ^^^C5|9\l5 

6 CJT. R '« -5 cn- f^. 9jt>rt<!Rfni 
«<¥j8 cstis f9i*(9 ( fsaf) I 


aNt«ttinr 3^5 

2. ’it?ri 

'*?ti (Magnetostiictive oscillatcr) 
c^tH (Ferromagnetic) 

n^tc^Tfl ^'®f^ ‘f'a ^t9 

^IC^I ’ijtctr- 

(Magnetostriction) 9C«[ I 'WTST- 
«tC9 9*11 9t9—CftsT ’r^'99 

¥91 ^t9, 'iStn^l ^t9 |^¥l*<9 

nf99f^^ ifC9 1 ^9c*6h¥ nwtc<9 

9<jC¥ ¥tC<Sf eitf^C? 

¥'^*T »?|S ^9 I 9919 9^tf r®9 

*tr99'^i^ ;f9C9 lt9^ C6\9¥tt9’t 

C99t'9C«f9 99¥ (Mag. Flux density) 
^t9 ^*19 1 [dL-K. B. 

dB i ] ^L ^f99^iT, B-^ C5^^9'tC9»f 

99'f,dB-Bil9 nf99'^*T, K-dP9¥ I 
29^ 9jf9r® «l9t“5l'?i:¥9 %*lf9f«lf9'« 9^9 
9T99t9 ¥C9 ar9Clt^9 ^9f ¥1^9 <il¥^ 



»tJt*1^H ’ICSftW X 

^C¥ *lf 9 rt ntm «rtl 30,000 'il9tW^99l*lHJW9f9l419tf^^159l 

RRl i9rnt9Hii9t9i ^194l>19*iiRc« ‘«t c>fcf^ i5,ooo 

^ fkfy(k >fl*lt9 9Wr '»lt99il 60,000 ¥n9 ¥91 I ««t« 

9r»9t». 9t¥9 c*pcar m niRw 4t9m ¥'^9t¥ ¥® fic« ft«! nw 

<ft9«ll?<ll 499¥9C^I?C9I 
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3. fHcWl 

(Piezo-Electric Transducer) 5*IC« 

c’ptH «|5?tii*it!r ?{1 ^"»tsT *?l& I >it*(t«*r«: 

«rf%'c« =fi51 c^ mt9T*tc« c«p*it>T^ i 5!f^i*rt^^ 

m nt« I ^ceKFijf^f «rr»TC«i^Cfla =^t?tnT •tfaetf*!® ^ai 

§tw« 5ff^a stai Vi I 

arac'Tt^a 5V">ia a^fll i af? cafaitcaa aw ?a, *ifaji»ia w %a aracit^a 



2^^ flia 


^•la 5tn ai «ltat^ a^ai v* -tar >ftata«f^s 4atff« 

c^*itt»ra »?1l V 1 ^a I 

c’p»jtc»Ta ♦la-na fan?l« w cft^r fa^a aratataja ^awaWc^ cfta aitta 
nt<aT atcatn vai ata, ^taw c¥«!tcna cvta^W vac« i(w •afi® aap^^a cf^tn 
^tff«a •ifta'^a afeca i «iil a^atcaf aafta I 'Sa mv ^^^^-<w^Pl ara??^ aw i 
«t^ai a*ii aa i $p® ^ara faf® wta’lta «rwta afaittis caw 
fa^ afaa'^a^a aif^Ma'w watw aitafw fe'aa-cfata wta, caaa—fa-tta 
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1971 3 »Nf 


’ftC¥ ^*11 CJlt^ltfl (SONAR—Sound 

Navigation & Ranging) I f^cafl4t»l¥- 

¥C?f ¥ 

^t*n ^tn I turn® c¥9itc>r? ^*r5 

*|\pC*T *15 <j)¥( 5 ff¥ *tt5^^*«®&«l 

f<5I«s5t*I¥ ^C*15 ^fB ?5 «1 *rr5*lt*f ¥C5^ 

^911 ’Its i|Jl^f®^’Tt5 I 

»IC¥RT ^8 

¥C« C?<rtWl C5, C¥t^ 

C*lt^ 5^9, 

^1 C^C¥ ^1 *rt«5l nt5. ^1 

sitiif 4¥ ¥H ®f¥ 3T¥*l. WW5 

SfW 3!rfCft^5 *rt3i *ft5 Rfilcfe 

<a¥lS f«si f^5i ¥51 5t5 I «« C^C¥^ a55t*f1- 
m ®5l¥5 -ff¥‘5 *tf5Jlt1 ^5»C515 i 
¥"»tJtl¥ 5tC^,f5C-lt5l ^5 
^H*it<at¥ nt51 ’rt*(t5‘f«: ft 

*Jt<rjc*i5 »r^c5t’f'ic9\ «it r^c-tf* 

¥tc^ nf5¥f¥® C5»iaf--C¥t3r ^5¥ •r¥tt<5 

»ic5J ¥^ f^f^n 51 fe*rf^f%i 

C¥ti1 ^5»1 *f5tc<5 5t5JW 
815111^5 ®5¥ ®5t¥5 5C5J 

¥C^ ntC5 ff^^n ?fC¥tC5 

f55\t <1^ *ftC5 I 

¥<R C5^ «1t5I»lJ5 ir5t5t^5 ¥5¥ C¥t5 
«5¥ ¥ ^t^tC»ni ’fU’Jt’r ^C¥ ftCl 5l¥| C?5, 

^8¥i1 ¥t^¥tl W n?t< f¥S[r¥ fw:! fents 
^ ♦ir? ^1 tT^I fT^I fC5 ^Ht5 
^ ¥Cfl 1[fHt5 55 TPi^ 5 ¥5C¥^5t¥5 
,¥ af5l¥t5l5 ¥5Cf 5 '¥«1'»t5 I 
aWrt5|f Hl¥f 5ti:¥ ^tC»lti f5555 


5^15 ¥ tt5 ¥5l5l f¥l ¥t®f ¥t5tl51 I 
C5^1 5t5 C5. 815111^5 ^5¥ C¥ts» ¥«¥ 

5t5JC5 ntt5i¥C5 5ttn5 5^15 'A^^ 

5t5J5i5 ^55 »5¥l5 ^R»11'«1C5’ai CSll^^ 

¥t3f ¥:5, 5t5 ^nc5 ^ttqi ni? «in5f¥^ 
55 I 

«^l%r55rl5 :—'®5¥-^5^J <(5 ¥5 f^ltS 
¥C¥ C¥m f?l¥ «t5Mt¥5 -!5f 5t«151 
¥51 5t5 mK C¥t5 5¥ C5C¥ «t5 «ff%¥»15 
51 €|f®>T5*t f?C5 C5S||5 ^tn C¥t55 5¥5 Wt5[ 
«l^f¥ f555 ¥t51 55 I ¥5fC« 'Srt5¥'« Cfir5¥— 
fe®5 55 4t5t¥=» I <ilt *t¥r®C¥ ^C5t¥t5tr¥ 
¥C5 »lt5l 51^y«»!Cfr"t5 vilffel ^**5;^ 5t5f55[ 
bf5 ¥51 5185 ; 5tC¥5 ^r¥, f55f^® 
¥[5’1«ft« ¥t5t9r 51 f5f¥t^5 «iapni¥5 

^C5t¥t5lC¥5 «f55t!1« ^t^Tl 5t5 I 5tC¥5 

cncts 5tir5f5i c5c¥ ar5:nt^5 «(f«- 

J^9\^ 5tC55 =$tC¥5 ^5¥t5 C55 I |¥* 

5tC¥T C¥Wt55 5tl55l ¥t5tt¥ ¥t 
*15if« «sr5*l ¥51.5C«f I 

C¥t5T 51 55t5-tt5lC5 C¥t5| ¥tt*! 

51 ftar •<t¥C¥ «1 »1W «{5nt'55 555¥ 
‘5t^C5 ¥t51 5t5 I 4t *f5^¥t5 5'«|55 C¥t^ 
¥f® 55 =11 I ‘ait5¥ ¥ Cfif5¥ $ft¥lt%^5t5 
f{5 nsVpts mw «it=ii 5¥i55 *(5’^5 
ntl< 5151551 5f? C¥t5r apjs 5’5f35 5t51 ¥1C¥, 
¥t5r»l 4t5¥ 5C5 "5*5=1 ¥5 5t5, ¥t55 <iP{5- 
^ Wt55t^ «r5l*ft¥5 ¥5f^fil5t5 ^^f^¥ 
5t ^"5f¥tC5 5¥ ¥Cf Cint I ^51 nif^5 ftfl 
¥tt5« 551 nc^, 51 ¥W C¥t5 
tntl5 *ft«5l ^5 I f55lC55 nt51, 5t^f5t5, 
5|515tPl¥ 5Jtn tf55t|¥ 8l¥f¥ 55X83rr5«¥ 
4515 f5rr55¥f5 45)¥t5 ITCff •flt 55rf« 
45*1 ¥51 55 1 'fWff C¥t5ll 

f¥ nwK. 4lC5, ¥1 W|51 5l5 J 5|5|Pw1C¥ 
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RWfil 124«1 atl, 7n 


’lltc^tltlt 5C?a 
«»ita *11 fwta *ft'«ai 

cntf 1 

afcia '5f(9Vjjir^a ^«c*r« atai 

ci«ta citsfinfr nm *ia i 3o,ooo 
af^rcit'sa =if?<p-^ar«ra 

¥t«r ¥t« ciNtcit’t s^l ^ca i 

Tfl Wff®, casfJi—c^t^ mm Rata, 
aicnws ^iti:a"t*T ^aata aaintR, 

’1'^f ataill'ga Rta «t»J«tca nfa^ta 
'e ca^'e ’^aj i c^t*T 4^*1 *fa1<taF 

*r»ftt<fa ai caFt^r itatn natcifa nt^.®i) 
«(taai cic¥ vai ata i caV^arai 

aftatal^: irjtRl^isr (Cavitation) naiRc« 
m J ^Jtr®cl5-rii ai^i 2!taiit«a ^a«r- 
'Saatc^a ¥ci 5tc*fa 3 f« f ti-^Ra 
nftt<a afWT ’’t i^caa 4ia^ 

^ta TOtca fa«afititaa i ^^(^a’sfia 
’Tiftea al fa^ff^^rtaa c^ratsiaita ^in*iti3tc¥ 
¥ca¥-i’f®Rr 5tnc¥ ¥ca¥-< «in^- 

¥f^atca atf^ci cn ( aracit^a asaw-saatcf a 
1^1 sitaKHi ¥it«Ra c^H aanartR calf's 
Rffet «ttc¥ I aratit'aa ^a¥ Rra ^sa*! 
ai ¥^a ataica ^Rca it¥i ajtar¥ ^a 
,¥ai ¥ff I a^ata faiac-r asf aa»rf 

¥tat¥t*n? nfaata ¥aata mm 'saw 

aja^¥ ^ai jaatitwa 'saw wtatwlni^a 
ft=?(atw wRwtaa ai wca wtatwt^F? cacw 
'stwt'stfw ?ai aaai ^a-ajw at¥ wca caa i 

ca^ ¥"ianfa fwca at'stc’r at 

'5at»t ^staata witwfJicw fat^fa's at wat^ 
^taliai atai fa?|a:ia awi c«i*i wcw 
fan at«attai ata i ¥<ac¥ ( at ntatai- 
wtta wen «a*(^'» aa at) wen atal^^s wai 


atai ca'lai w ^atnta aaj facaataiitwa 
^aw ntiten at'stcn astnata ^ witwfn wat^ 
cica a'? aa wa*. atf&c's nc? ata i 'stnata 
wat^fna wttpf« w ntwa w^natiwa fena 
fa^a ¥aca--fa5|ai aca, at wal^ ^taia i 
aF? a'? wnataatata 'saw nt^ca 5^: 
'nten'a atia'anew ^fn w ca*tat^ aim aa I 
nt^itaisrca naa wca ¥tn canata naa 
awiSa feta wwiS wwt^s wtaai S'sfa ija, 
m wtaw ewear artn atal wma wca i 
naeit'sa 'saw f?ca aitn fatn na^ 
artcanta n-^^afa i?cs aa ai i cwta wte^a 
a'Q natnt'sa ¥"nca line's mwen wi entm 
m ¥tCBa as ns* awa aca; wean wta 
faciia ¥|& ¥ta I 

^?s¥t?lcaa ats cats cwta 
ai n"nf^ awt wata cwc35« waentsa 
saw a/a^s mi I cwta ^fswtat nata 
wwtew atft m cnai wntwta awj 
wean wia fsseaa fatw 'fl'ses ntwtn 
aracitsa saw sta cm caiw wfswfns aia 
fafafe fB a'^at n"'J5' wea wa^ sta wen 
n^na a^tfB caew ^ei’ nat^ew nwtn 
wea caa i ?ifs¥ta^ f^eaa faew wtnes 
ntwen ®n»tfcaa fata wsjatat wfswfns 
saewa wnaiw wtnfss ¥*natw 

caew wtntm ata wen a'^at n^eatn 
aeB w atwes ntew i 

a^atea falwfa « caVfnwwm na’lfa 
naKfawta atewm na weitnfafa ^Icnn- 
catmi fafnata ajc^ •‘fc’^teia (Helium 
Bubble Chambci) WCafW^ta WWtal 

araentsa saw atai ntfas i 

antacaa ewes—cwntnfwaeia nai nfns 
attges afaentsi saw ntl^ca citlJ waa 





399 


1971 ] 


«twi, 

^«l, 3(^ff 

WJi\, $p» wta'tf^si ^l?rwi 

^tsi 1 

fl’Ttirjf <4^ ^?-«rc5f 

ffcnt’f ’ftisf »!tntc5n vit c’?»i5f-“’i?ft^^ 

nt« csrifS^sr ??! 

*IC« at^lCIt^fl ^srqrfl 

^tsi ^xm sftf?’® xz^ xltz^tz^^ nts- 

?fis» xz^ I 

Hf^-ft^ ar^cit'^a 

c»!tr?« ¥Cf m I 

c«rtc^riBftifl « ®?l^tir^ 

isjix '<ir¥^t:a c>ic9 cvr»! *iq; cit 5 i 

t«ii^ mx fitc^tt^t ^ta -sph^i 
cxz^ I ^rcf^j sf^api*!^ 

(Tobacco Mosaic Virus) ^?r<5( 

•tC? I 

xn f^'9f«¥?ii*rfl »f*iT( <«5r mx *ftitC95 
XZfX 5)1 XIX X\Xi I 

af^llt^fl w ntllc? '®tt??l C'?^ f^i^i 
f*rci aN «ff«wf 

^51 ^5, ^ jgfi m ^CSffHsr wtsi 

^t^tcfi "tflcfl <3?. m csff «tf«- 
cflttc’if XX I «t^j*ft^w mx 

•(tftnr zxi^ ^tr«F?r ’Tt*(f5^«tu^ 

x^ xtx, ¥t9*l ^xw *ftitc»^ ^C«f« 
cft?-^vt«rsT fvit x% xn » 

«if ^rcftcnfl «rf«rqF«i cfr^9 

^tn^rful zxm ff«^ nzxx •?$ XXX i 
4|f%faFf1 VtCW »Jtf*rCf CXlX C¥t?t 


«ft?nti «rcft»r xxx ^i 

^x ^?f1 ^ff c^c^s c^tH 
ftCMJI ¥C? ^tc^5 ^1 ^J^l 15 XX\ Tt5 I 



3^\ fear 
'®5rw5 


^XXX *15^5 5t? 

Txz^ 35r*i ar^cnt^ x^xx 

C^t^tn ¥15 t5S!iBC¥ XZX C¥«5| ^5 1 
«ilfn «t»Ijf5r¥«.>!l 

5f|1 XX 1 5';^S[tCi! ’9tlffef¥<s’ft5« ^X 

'«r5tftJ{ tcfl«rc5tnil f5C-!5«tC5 *lf^C¥5 
i^^*lt5 51 *fftW5 '»r«T5[r5 C¥t5 

¥rt^r5 51 C^l^l, n^*[iXX f5<t5r55 
mw ^X^ «lt«5 f5^C¥t51 (Mucosa) 

^zxx *(f55tcn5 mw ar5i:it«5 

%XX 5J5^« xm I f®*tj:5f55t, 511 «l^f¥ 

CSUIS ari5tl ^5r¥ 511 

¥tf%5 f55t5'Q 355^1515 555f ntl^CI 
^«f5 ¥51 ^5 I . 

C5^ •5f%'5t5t5 iBt5:5t«5 ^5f 
nt^C5 f¥^5l 5f5»ltW5 

51 *(¥5C?5 Wt«ta nt^Cf 5¥Jt5 5|t555 ¥51 
5t5l «5555 C¥Cai <*| ¥5¥ ^ W ¥tf• 
Itl I8¥9tiirf ¥C5 C¥5 I ^ C5^ 

HfWt5lt5 mx C!¥ft5tC¥tt55 55lt^ 
f^¥f*W ' ( 51 ^C5f Cf t5 51 C¥t5 ¥5 
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C24-r’^^.7*f 


wt9 9}k5T 

^fetrsit cnr's ntti i 

n^t^Tii »rftfI 

gsfflf us I SfSt^S 

cUT^ «rr<E?ti!^ ^si? 5if«^9i cucsf 

f«f us I ^•rjS uR »r“i »r«tcus 

^ts cs'it us, ^tuc*i esffes 
^^sjjis ^si ajfsnt^s ^siws 

stsi cst^l stcs I «}f^¥r*!^ arst'Tf^a ^si«fs 
^^11 ;^C*fS cst^i 

«’ri^^'itcs ?r#fs’ut f^^fs*! ^s1 I 


arsnt^s icsrs fens nrss^i «f?rcf 
FtntsE I fTTss ns f?sf !Tt*?i c’pci <iis 
!»fs STSfts cscffe 5mwi sfenfJT t%i- 
srnc® arsj*ft^s nn 

<4rJT futscu I fea^ cnnujfnr® tUstifurs 
ncsfs ss*ftffe ^^sfss m9 ^tss'Ni 
ucstu I ^ituttfa cucn'6 ntsntsts 

assr^t'as nsf fats f=?<fa*i « vn 
nfsuts ¥ssts «rcir saintf^ ^iw i 
nfscncs sail StS, OlFSSS'iltS femstfn^ts 
ardent^s nsf fsrncsrru ‘aufsn 

STSUtfS¥ tU>SCS »<1¥^1 fssl^ ^tS «lfssts 
¥srs I 


wn csic-n '®m: 5 )t^-s°sC¥fcsa ^fs¥i 


'«Stcait¥-n*.tSSS (Photosensitisation) 
nt¥S STtn'fs¥ «?< ut»11 'Sltc»lt¥-sf^s 
«rf« n^?:sss^»i^i i ^stfs¥ u^cstens 
csFCS r¥i <iife nc¥s «fcsfn cstt^^ ’ornsu 

ss ss^ fs^f%us I ¥tai <i}^ n^^ts ^n- 

^rrsttns stai' «s¥^i ntftsf^s «if^stc¥ 
5t<f cfl¥ «f¥ts cstn»i¥i sen 'ntnji 
cs'esi usi 'flu wtsi cst¥tcsi us 
«iUnt¥-sfnis <2r«tes nc¥s '«;nt«tfs¥ 
•nf^s^i, esntes «iJtntf«fsf5'5 sirnts-®^ 
n^tsmts sfests St's nt¥e^ ntes i ^trsi 
^ns^tts fsms ¥sen arm sts, fug 
fetif '« '^ststfn «rtcf, sts stsj <«ns cuts 
s® ntiu, SI ncus cuts^meu is-'ssn 

^ft%s ¥[trnt¥-sftf5 «ff% wiupstfsustes 

n^tsns^ uis c'^nni «its nfn 


s^s s^’^i^s ¥cn ’li sf%s -nf® fess^cus 
^scutess cs wss^n^i csni cfs, 
^tsl nfssf^c'® seu fesns us fsi?ss cstn- 

nus I s^festens cur® estneu^ s^u: 

'ntrntu-n^rsns^n strs «if^fuu usi us i 
«f¥®nru ‘flcu ’sifcntu-n^tsuu s^cstn stn 
fsflfis ust^ nst&^s sen ses us i 
'Sfnu^s fee«ncst«tT cs, ^tufsu u 
CSSt^ nftS^'5* Lupus Erythematosus 
cstens cue® st^tentu n"nteus ucn fei® 
B^cstens ’•rntwtfsu «rfsni se^, 
sRi^sffU sjtfss «{rften nusfsencn 

iftssn^ns® UP® *fttSI cn we® Hydroa- 
vacci nifbrme, Xetoderma^pigmentosum 

♦f fnutwi f^Rwtntss wtweu t^s s^estn- 
fswtn ntm i 
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C^ C¥t!r 5<(Citm C¥CW 
c»itv 

fif^^^JTti «r«jtf%« •rhti 
«tC4t «f^Tr? ’rti^t’Tr 

CJ|'«I1 fv I ^t«W Gocckerman-O’ 
Leary i^lfivffH^ (Psoriasis) 

CBtcni fiff ^ni *tiRf%?r wwl ^ I 
?'INK"I'5: fkwi f5f%^JTC¥9 

^«rpT^ ®rfn 5 «r«t 5 T 

WZ9 ^sr>f «rcTti»ri 5?t4i 

f%f<*f f^?sn 

*it5i f¥i f?itwi*ra 

c^ai ^twt^>5f<^ca'r4 »nafiS ^9i^*iir«tca 
aia^s ^t*Trn »iia •f"6tc« 

<sff^ -rta^a^^a •rfaa'^sr '6 f^at¥»itn 
^rc?a m\n I ^ 

^rcaat^a »TtasiW^ '®HT «4a^ ^t^f=r¥ 
ftilatata n^if^aFta <iil f^aca 9f^*> 
^tc»itaFntr5a ^tc»itaj 

aaretani ¥al a[tac^ 1 

«rtc»rrf-’TMtc'«a ¥ 1*1 ca nwn a^am 
aa, 'SI ^ar«s faRa «rf«f#ata atai 
fa'^awi caa*r—(1) aFC^t^far? «f^fSfai 
^aai (2) ¥c^t«rrt>itf%? 1 «rarat^ 
dm at»rtafS(¥ ai «rrc«^t^->r*{1i«a 
T(5irrr»l «ff^fwai c?ai c?f 1 <4atca > 31 ^^ 
imtafttaff c^apt^aa ^ 

mta 4 f%*riar faaii amtfaa^ 

f ataa -4tf^flFata ndf •aa fac-ra 

>ftfi caai atf onaa 
3 


eat»r»iw«i sftcat 1 c*nataF c^Rii 

*T<caaa €ftaFrc»i qja'® ana 
mu '« '0a»'f*^< faaa 1 ‘aatRn catwraa 
»!!:n 7 ^Uz*( iraraa ^rt^t arttn 1 'm 
ntaat'ii nc*r, f^a an»f« ftjjtftca. ntJaa 
^v, «f(rt5 ntntra f¥*ai 
cat»r<na‘a ntfa'f^ fc^ c?ai ata 1 naffi? 
ft?i caat^cn'« cat»rw acal c?ai 

ata ‘«a*s ca«f^ fai 

c“icatn« «rf^f^ata ait^ttca nf«ra» 5 i^ 
afna «afini 5 i 

aftat^tcaa ffaan m •itic’ttcwttaa 
Btfaf^^ ^afa^—•C’Ftcaa nnrnta «faa nn- 

ai&cna (Enzyme) fea^Ts ^4acaiaf a?a» ¥ia 
»t%anntcaa (Lysosome) ntf^a 

nafa—<ii| ’taaajt^ ^tr»it¥- 

»T^caaa stf^ata nnattsi -tta\a^a 
1 %at¥ 9 ^tn «tta artai f|»i ai 
a»iw^ Fw I nan >r^atfa^ <11^ 
ajta^ Van Potter caC¥ ^aF ¥Ca Elvejhem, 
Rouiller, de Duvc, Harper, Blackwell, 
Riley, Slater, White, Harper, Braun' 
Falco, Jarrett, Zelickson, Nordquist, 
Olson, Spearman, Rees, Allison «tf 5 
a¥ ?tcaa¥ n/Ftn ntaata vc9 
»ntna nttn mfm^i nta «l 
ajt*r¥ ni^antcaa »rrlc»mwta 

n\wUt a¥ nwtn n«rj mK 

arwtta iittcntcwtcaa 
aFan ntai cm 1 

nnt«r a^faa ana an nl anfe Fa^a- 
c¥tca,a nnma nafnn arttnt at^efetn- 
f^ai n at^c#tcnttai aaralt 4 % 
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[ 24«f 7SJ 


<frtf 3200 4¥¥ ?ipf 

c^rfst '•rt«5iV5^‘l 'Bftff® U5?i c=it I <»fl 2500 3000 ^sf- 

14 «f^t« W»l- TItfll I fr’fcv 

(Hydrolytic) ^Tfefl 

c^rci I «ii^ •9ti^t*ftc«itksi^i «rf«raFiii w fit i 

nt«»il fffli ur^i ^tc^, ¥c»! wtsr|*tt5 sii^^s 3203 

(in «t«iigCTt '«r4r^« '« (iifl 

5Tt^c|:^a mvi ntc? i ^3 ^fsi 

•ft3"^r33F «ff®f^9t3 *1^ "SFSf I ff f^l '•rtC»lt’f-’1^t4?^ 

'«'^ «rr«f^lt« ’fC*! a?l3t^tC39 f^fJlt-f fiffsfipll "iCtT^F I 

« '■!f3 I Ult ?!^9i»ft'®f^ 

'«lt4ta *tfaC3^Jl wen «ltC9lt^-1T^WWil <2|f^t^ 

viiii!?9irc4 VCf> *fC»l 

c^Farlwa ®t9*fk-i '«f5« ftfsnwt^w c^fci, =^ft«t 

3f&® I fw% 3^ ■Itlc»itl®>tc>l3 'Wltn '55 '« 

'®itC9it^9ft3 itai ^<fi 4inK c»»^3 f^g 

*lt^c*lti:«ftc*l 3 ^eiJ I «ltw ^3 tC 33 ^r« 3 t 33 l*l 3 ^n 3 I 



c9(cf fe<.*(a, 'sr’ftfa^' c8t%« fipatwfttra Jicvr c^tar 

«itc>it^3f^, ®a*T-^n^ja «rta aflawtiaa sitaj »ittc»rtws3 c«««1 gf% 
3<t^5^ C^ 2500 18500 I « ^t«afiff f^SPWa 

cm ca’tan m fj f n^tm nnn 

c^ 3t% 'sta cm,^ wcw sjjfjv; wtit 

3330 ‘«wn ai®i iftacftw c?«^ac^aft»r- 

2500 «rtf^ I '«'«rfjsi ca^ttfecaia 
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^ c«r%fl ^HfJ c?<ftc5?i 

mz% I 

c«r<rttsTi 1 ‘<?r *ic«rr »itlc^i- 
stt«rt*i« f<f«9 »rcBf 
c<ftc*n c'f^tc^t ^cscf i 

^BiTi c^r^rtcsri 2^^ f&cai i 

^tc«« I 


I 3200 

^tat^ «ctc9^t«p-n*ca?si^t^ 
s^catcna >?f8 l 

3^K fscas'e «(na ^ac^l^r 

f6^55 I »5t^c*i1- 

caftt^ia mmt «<iata ^twi ^ta’Ftfei^a 
affli '»rtc*it¥'*T^taT!?^«i 

1 '8i5t^^¥ fa^fva 

^i«i ^rtac^Ftiaa 

c«f^tc5il 4si*> fpiaf! fscai^ 

( U\ '9 340 ^a<?tffl^ ca<rtfli8?a »!t^tiaj 



«tn«P«: ^ca<fcat?tl Rose Bengal. Eosin 
i9l9^ ^*tt?t4, Fluoresic acid, 

9 *l*rt<»fl? Rutacae, 

Umbelliferac-irt^a ^f%T 'St'?f« fafaa 
^ntftC4a sfWT «rf%nt?4^jf 

ca 4^*it4 

affitaacna ^na c^aPl^i ^ii 
»rt? ¥tiyii aj«i ^fi^i f5ti?a ’ft^tiar 
'iicfi wtH l4^ fpcai ca'^twi ?cam 
•al atai 'ff^fa ^a<r-^Tdi^ 

aitc»itfaf% fac*^trf® faasn 

<rr«f#«tf ff, ipiaffT 

c¥tcat artafli fa^® vii m •tfaifw 
’iitatf cftww «w<« 
i^f ^ac-rca apNcftcaa ^r 


^tc«^taf3ftfa ¥a1 i 

Onthracene, Porphyrin ^®Jtf«r 
faf «itata 

•it^catcaftcaw cafaTl^® aa ( 

a«f«afa ^tcajtaafir c-itaa aFac*i 
sit^cafcwtcaa ^taacaa aa ( 

¥t«i ^apttaa aw- 

3i^f fk^ raaa^*n «is;a&cafa atai «it#P8 
^11 . fena ®ra «?tata ««ftft’f 

?a7a^ n4ttaa at'itafa’f *iat<f« f4<® i^a 
(caaa, «ftaatt®a cwm f^hfn ^) i alx^¥, 
^tw ♦(fair® fa^Tlta «?taFtai wtac^ta 
fca c*(a n<ar «m>T<rt« aa i 
%«a f%i ^tc*rt^-n^taf»t «S!<Ntlt 
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t 24-f M, 7^ nwi 

apc>j « ^c»!i i ftstc? 

^VB yjm I >TWi r 

c1^ ^a’Tts ^tcn »i5?it5fl c^iaf 

5(^*T5?, c^«f#!a gf3i ‘flwn 

«ff« =?t I 

1. <2t*tf#^ <!a?«i 511 

(^) Sulfonylurea ••• CStm *rn^® '«^C<f5 C»t\^5 ^ntft^T I 

Je^racyclines ••• ) I 

(»f> Sulfonamaides ) 

(iff) Griseofulvin ••• ftf®? 'ST^f?! 53ft^^}5^ CStC’tS f5f%t,yit^ I 

(iS) Lamprene ••■ ^kfltC’TS f5f5«.»Tl '« «ff^f^5t fs(?5icl I 

(^) Chlorthiazides ) «lf®Kt«f 'ef’f- 

(i) Phenothiazines J C*l'|fi!^ I 

2. (SiCUN ^1 5H 

( 5 ) TCSA (Tetra-chlor-salicylanilide)) ^«ttl «tf^l^«J¥?SC*f 
« TBS (Tribromo-salicylanilide) ) I 

('<) Bithinol. • 

(»t) Blankophores'•• f^5T« Sulfonanaidc-'^rtt^l’f^ I 

, CW1 5C«^ '^®S9iT mw 

'T’f ^5r ^rcutn 59l Vi I <43 ^t9l bT'H f«fC-!tf^^‘ 

^»l ?it% 4N • 

f5:sit*ft»i ^tM«rt4tnT. ’^i ftn^? *15 
4‘^i mw 5ti*i"itt 5 ? I 

(^) «it«i5t«jit (c^*i5r 4<ft5fr«i g»i55itip r^i 

<4^^ 

511 55 1 

3. 51 ifstw «l^l^ m «fnt5 55^rtf¥ I <55115157 5l?f 1 

Umbellifcrae <«1^ Rutaceae-5 5(54® 51^1 5Clt5C5t1T !f4l, 5W <45<. 

Ittll 5WI 5riC5l5-1Um- ftfl Tm 5CltC5« fenc5t% IlCfW 

CTVf5¥ 'a C5\f^5 51t«f5C5 Furocou- (^'»5tV) flf^I ailftW <418 

matja ^^5 1tC5 I C5f®t5tc5« fef5<.5TtT U 155 51 « 






ft«1 '»rtf^'?15 

»»w frc’^ta^^ c^rt>»^9 ’ffM, ^1 

¥»ijt*f^w ’Ffrw ^ 

*ftT», nta 

^tcw—'ai c>T 

?11 »lt'5!}f^^<«?l f^C*JJit?I^ 
c^t>ii ^<f«n ^tlc®tcsf5r c^fsn c?t¥ 

^1 I ’Tt^c*r?r »rt?t?:^j cfcf tfe *ft?tc??i 
*{WT 9t^1 =5f<«{tfl WC^ 

c^cis c^®ii 'ait^tTf *^aF^c^fl 
C^«11 I «!tc*lfil^ 

SI? «rt«ft?, *ft?'fc?a *WT ^^itff 

^tC®F ^51 -lf%wf"p(?{ C^tsil 

sij^l^t^ ^91 ^C?iCl I 'i!^t 

CS^Wfl V»lltw ^jsr^tt??! ffS|f I «lt3 

cFtc<f?r ^rtsicsi *tt?*it*rRsF «r^®iJtisFir 

fsiHsi «ltt? I 
f^i*iFf?t?»i^??i c^rar fsii’ipt- 
aflS aMtit^^^rcsf «i?t »ts717R 

wj «•( csi*l 

*tTt^« nsrt<f '« '23g« ?t*f ¥C9 i 

««t ^Kmr nsrK «r5« strn? s?|| 

fn. ^1 5W1 ftcWtn ?fi I 
srftfww f f 

«IC« if?^fl1 75 'Stn 
(KNOs), 10 W »Tt»|Sfti sri 
S«^tl 15 w s^tifWl <(tt¥l 

'^r?i fta 

^<tWts7 f*r»C»W C5tC® ft I ftfap® 


*tt1<CT‘fltnt Edge-runner sittf <<¥ «7ftt 
sfCt 6 ^^1 sia '^T^l SRI Rl »Itt 

-t«sp?n 6 «tn m cttn ^ti ft, 

*5r ctc^ ♦rtrt i 

'9 ?1 trc?f C^m Ft*r ftlt 

Cf ¥-Jlt Sl^ Sftftt Cf^tl ft I ^ttttt 

ttiPCft '«?1 ¥tw 

ffC? CfC¥ 'BftftRfl tts7in^'«f 

¥tt ft I >7t*lt¥ <3rit¥t^& ftPfCt \<tt*ltsf 

ftlit CttC® tt^’tffct «ll9f«ir¥ ¥*1 

R 41t^ S|S!"| H3 ffJffftfYsr 

ftsil ’ft'«t1 ttt I vsttnt 24 
ifflt tl^g^^rttcf tsfttsii ft f 

*ttJTf>7ttsi c«rc¥ Oi’f'® '^ftreww 
¥t^c5it ?f ttffcft ftt*? ftwt 
¥tt*l I 4r® fit«. ^ fete «tn*it«tt 

4J^t •fftft‘1 fJtsftt nwtsf *ft«ti trt f 
ttnttf^f f^Ji ten vft 

ftin ft<fft'® ft ft ( .^tt «rrtnetn « 
ct retent f<f!lfa^ cstc¥ tfttt 

cmf ct, ^^’tt nfte< t t»!?ttt^ n^ftf 
57 w ¥^t« 43- «Tn ’tits?tt ntfsf 
ftc¥ I ftrvttn t¥ ffttntt t^cn ^«.nt 
tfTtent «rtf^t 280 'st ft t^tt 

ft 2200“ cnl^SeiT®; ^jtfr 

«tf® “t^5^{¥C® 42 Stn Cftl 

ften tti tttttt |sftt fct till 

njtsfft nftc<i fitr ¥Ht «tl- 

’ntrtl®, fift fcnttrt^ « 
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mm ^ Rww C 2414^, 7h iwf 


'fidfsT I 

l?tt'«f ITC^ iMftatraa ^(tcai- 

«?tae «rc*»af r<pg l faffsta^PI cantata 
carfsr ca^f^T 4tc«f i 

*iaa^#tci catati;ar fat’^rfaaf «>1 

5»»1, at*T, ’»ti, 11*1 ci^':»it'Sfsft«1a 
1?K I itiTii'stca ci^citcwa 
(CeH, oOcb i 3:1 «I5fntt^ It? =?tll5=«F 
«iitfi® ^ta It? itifa'^fa^ ^iitficsa 
faatcia >ici ^ii f^a ®a>^ta c'i^citar 
^t*?^ *a^ta ^«.ia ^ca l 
CeH,o 05 + 3HN03«CoH,0, 

(N0»), + 3H,0 

It? ar»ic^ Cltal 

^ta I ail aa i facia aia'^ta 

iw ?jitcaf 5?t^c|c^® ^ai ^a 
«riitfa^ ^ai ?a i 
aatar^afia^c^^ ^asas atcn «tcatw=^a 
«rt#ta ci^t ?a irta ^ta Ffaitci cata 
aiiai ^ar c^fta ic«® f^facaa «fcin 
cw'eat aa, ate® «rtar'«i a^ta itc^ i 
ita-afea ifaaacaa ticat% «rta 
itat» 'BJtatc^l 'iia fai^ftaa ac^ at i 
ataaFifa ^ifaca^ ^jti faca faciprai 
a^ci ^a*r»tca faciptft^ aa 

ofia^ at^a a^t^a acatatt^®, 

atlc3?tcara <aa^ atlc§tcs?a ^<.na fai 
1^1 laKf 1it5ftai ^c4c®1 <aa^ 
itacafaa atica m ata^ta ^c«icatlT i 
4a lat ^ta 4415 a^i*2isfi'® faw«4 
faatta atlcli-fiatfacaa ata 48C'® pi 
fsitfacaa atitara4 itar® CsH^ <OH) 3 l 
'•C’4 11? 4a^ it? aT|j|.at 


«?rtfnc®a faarcia itrfcaj at^clia 
(Nitration) fafen *?aci ^<iltaP « 

®Fci aiaftaT ca laK it'sal ata, ^tt4^ aii 
aa atlc^hfjtatfaa i '^a atitafav ata 
4i'i’9 fjratfai ^ttafteS^ i citai ^iai 
i\ata 'Bft^aa?^' ^4^1 wtatca 

«fjtfic®fl faarcia ic«r fstatfaa faf^ca 
^t^t^j-fstitfscaa icajt^itaa 4at aa i 
4 itata#C4^®i »tia <Efata^^acia atatcar 
it'ai ^ai aa i faaicia acai fata w atf^ 
■«rat^ Btfica fa«r‘tc4 «itcitf^« 481 p i 
4C4caf faafi f^r^^ai aca itc4 i 
C3Hj(OH),+3HNOa“C«H, 

(N08)»+3H80 

S«.na i?Kc4 m <«45i «ftatca fata 

^Jlfa®c4 fi^tc-iii p I ^Titfatisa feia cic4 
at^c#i-f»itffla tuiatfa® 4ca 551 4a^ 
citr®ata 4tc^tia^ isacl 5 ca capi aa 1 
ai^cll-featfaa i;a '« if^iti^f 
fatiFr84 nat< 1 (aa rac^'taatSpal f^iafifi^ 
aM*t4ai atai 44ti 4ai p— 

4 C 3 H^CNOs )a - 12COa +6Na -f 

lOHaO+Oa 

fe«.ia ijria 4fta®a tanptac4a 
4ita^5caa ^tta 11,000 '©i 1 ^a faiiptacia 
^af®ta mw 'acf ^?r nalt<a it? fafici 
^3i®i |ti 4ca ajaata 4ai p 1 

facaiitf (Kieselguhr), 4ttia a^wt^a 
afsf® iatc< attcti-liratfaa citp 4fata 
f®aiat^^ ^<ara 4ai p t 4|«tp <tt« aaa^a 
i?t<t4 (atc« i«4ai 75 vti al^di- 
faatfaa itC4) citita 411411 cam p 1 
f®atatt5 «cai?t aa, <»C4 ajaata 4aatf 
ofcy c®c5tcakaa «fcatia pi f^ia 
facia 4tcaiia wm facia facia cip4 
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ifi; ¥lrii 

'®i, ¥triw V^i I 

i?t« ft^aicns mw c»rtf®it*i 

'«<Ttc>itf^iit*i cnt’T rt I 

f^nFtav, ▼tJJtsr c’fHI cs»tt*r- 
c«i% fijnta ^ I ?a^i'tMw 

I f^t*i5!f5cn« 

anil «t»Tt9f^=V ^lt« VW *f«ft< 

5«1 uqiw fl 

s(t I i«cgs 37 nt=»-’F’i?*r, 58 

»tn ^t3 5 c«ca!f*»5! 

’iltc¥ I a(t^c|l-fst*ltfs^ «ltfl 5Ttsi-^fes? 

^al i[f 1 -BUtfarc^t*! 

^‘rtii ^?v*tsr 5??ii I 

15. {B. ^1 «ita 

c^t*ii, 5 h'4®«, 
fit I 

}g. ^^. iB-fl CeHfiCHs 

(NOa)3 I (CeH,CH3) »!t»l- 

f?§f«¥ «ITtr^C®if nt? 

niw f^faFtn ¥r«:i 15. fg. 

’ft«ii ^ti I 

CoHcCHa+SHNOs-C^HsCHs 

(N02),+3H»0I 
fn^fil¥ «taft«f5l¥ afW® 

C«H#OH(NO*)s i ^5nt?9 


ffr^t>1C¥ (CeHjOH) ¥?tW 

fnafftf *ft«ai 'ata 1 

CeHsOH+S HNOs-CeHa (OH) 
(N0j)3+3H,0 
'«rt^'^¥ f^c’¥ta¥a!^cfa jjhit 

W *11^C3Ft5»1^5, ataTtaf*f¥ 
|T|-C*lf^fiis« I 70 

15. o)^. l5.-a ntw'f^ftca ajc¥ Ic4c®i, 
c¥*f«fti t'sjtf^t'5 aiafta ¥ai fyi i 
80 ^tc^ra ca^ «!Xtc*itrs<at*( ^ta 

cat^atlB '¥ta ca»!t^& 
fac^fa¥ ftntia ^a i 

at^itif^^ fat*spfa¥ ae^i cac® ntcai <aa 
ca^a ^t?fc¥ fataFtfa® ¥atafa ^zw 
c®i5tci<fe«a «rcat¥a ^a i tai?! «ita 
aa, c¥ta aa -ifip-ft^ •ratJ'Ca fac*¥racna 
=atatcaj fai’?ptac¥a a^tcai i 

a¥»f •twKc^ a»ii aa cwt5tw^ I 
c®c5tca59 fantca ataatfa [Hg 

(OCNDal at cm [Pb(Ns)a} 

aiai5^ ija I 

*ftaatifa¥ '« ft^cstrsfa caratf¥ fafe. 
fsFata fai’ipla^ a*!) ata i ^caa 
aMtafa^ lat’ftacfa c¥t¥ 

^a¥ ! >a%^a fai*¥t9ria ^ai®t>e ^ai i 

<«¥ Ji¥f5 ntaatifa^ ai i^flr§tc«fa catata 
fataptaa ^fa^i acaa f«if»(aa i?a {5. m. 
faatca <ifaat*f aai ata 1 •atacail 
W catata f^raa‘a»a«l catatl ati <. 







*rf I ‘flCTir >a«fT f cfet* c¥t=r 

«fl<fST'8 fsr, «I9tW 

•artffl fe'f'aff ’T^^n I 

fcftf ( <ii^ 

nr«^ aorr^ nl% sfwfB Rcf i 

'»t?inif iflC^F csrnjs^'« 

w I »r^<m ^r^taFc*! ^rs, 

*« f <Htfl ICirf *^f*}ti5 

^n<si?—sarc¥ fsrcf i ^^srtsf 

^»ii, <ii»r^ fe*f<art:ijf ^’si-?if'af, '« 

«r?Ff« «rtwt5sn i 
• «f^l «ap ar^r^ I 

«rt*ni 9ftf^ c^, '«c?a c^fsr c^^, 

¥tf C¥tJT CVtJ? t^wf^ c^, 

C¥t!T af^ 

•ffilsj’w ^it'® •ftcfl =n I ■?< '«?tf 
cvN artfi €?f5 

ntn ^<cf arwft'*! ¥ir<i 
fe*rartf® afi^c^F ^n^st^ptu 

«lt*(J I «I'ITS11 

fj fH, <?i 

«r^ vflifSf I 

c^. 15 ft'Sl was« ftflor-it'sift ^*rafif i 
»!«}f« «<▼ '0^<J5 »rw^if 

»r^T^i aritfiij ifaa[! ^*nii 

flrfpT Cl, nflviti iwi nil *itm 44 
fii mn cn 11011 iw Cl 411111 ntni 


fici *rti iti I ^ti ltd iwi ciiti 

ffl « 111 HR I 

1965 ntc^ii aif^i itcn itfii 
fiwtit n^ncfi 411 nfiRiR nl ffeiii 
nc®R fiiFci «R ^c»R 115*1 finfiutim 
icii«R mTtni! 4fl''cir 1 Jit«a nttii 

cicfeifn*!, 1*^1 ®ttn '« c*rt*\® I 41 11 
tc^ifiiti ^rtcifiRi ni?ti ’jf5fti 
Clf«'e-Cl®tl ^iftRi itlJR H nici 
itii icmi I 'itRi nimti 

C 5 C 1 orii iti Cl, 15 48 ti 4 ntni in ni 
iti nic^ HI Ri 54 cici 64 f5=r (ifi 
4®ti ntcii «i?fic*ri nf^i fici 

11 ) 1511 41 C5C1 51 f?3? (ntcii 

aRfi5 nf^i ?c*i) I 4iiH am 

C5, i:c5i ifci c5ci« (%i 
ClCl gj55 fll .3 Cltl5 60 »|1 5t^n ) 
55 flltci 4«tl 5f^ lltl ItCl ? 

«fc5i til firoitisi ^5tn c*rt*i® 1 

5tfif«i afit5 lorifi C5, 

^R1 5f® 4*11^ in 40 CltfS lltll C5^ 
5tm ntci 51 1 itri^ niiti 111 fr«f, 

niltcn =55 ft*! mi ^•faTflf! 5X1 C5 
w c5n qji Hn 5tn niMitnw ic5i 
15ft5 5»^ 111 Itll ^5 ftfiior-ltlll 
^ari m n^ti* iiiti iti 4 ^ 1 ^ itM 
fC51 C5, ISR 1155 If tl arO[l 555tl 
Cl^ fe55ltltl J 

itit^i ciittii nititf ?5 1 &fcfi 
5W ^Of5X5t5T ntff 5tll1 C5n f 1?t-| 
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sail « '«JtC1f!lf^f5 I 

'8lt-|1 StC^a I 

^»n ^i'3i ^*r-irii?. 

c«}c^ ^t?r ^aT ?,38,840 srtl*^ i 
5ta *rtc“r ^ar's c>r >f*}a c^ia 27*32 Rit i 
tt¥ ca ’T’lca 

cn^ ^>icaa Rt«Fa - 

ui?Fata ^ca ata i a'tac‘1 ^ta 
fiaRs?^ ^p) c^ca; ata ‘5Rr?ta 
atsiaa i 

a® asta^p a^ca aif^a ^^at|« cntRsta^ 
alRiata fa«ta\iaa 5ta 

^caaF 'Sftai cac^ i «ritc*fr»!i'll 's 
'arrtcac*?l-12-a 5ar^(l *fat<caa na 
<ii^ %a<2f^j5 aacai ^itatcaa 4«s^?if]r '« 
caV^^raa ^ai ca^ i 

^a-^Ra mn «ftaai cto ‘ai^rR ca, 
5ta ?t*i1 fat% i ai? c’FT^ 

awa «)tC5f c^ta 'sfSFtai cwjtf^r^a 
^jRrfta «t"it« a^tat^rraa 

^ca §rca nfaa^ ^a— 
Rait^ i Ri Siw 
carc¥ 4t« fi*ita famca «ftai cnc^ ca, 
^ta Sa^sf aa i «fafa«: ^fS aFtaca 
fa®t4*tai <a^ fSiaitar Rcac^st i ^at ^taa 
5*5a aaa’iiS fc»il—atarl%*^ta c^t^ifSa 
aan fi»ita aic»fa 

C6ca« ca®il, fa^aiS-^ttiTa nNca «rt« 
caiVR^ n^rtf araif m 

nRatil, '"ftaia *aiifa ^alSa aqf^a «jRtr?a 
•src^ c^t I 

§traa sna R^tca ? a 

^z% «rrl*fjraFti9i Stf Tw^ <a^l5 ^ary 45? I 
♦Tea *jRraH aafpfea ^ta •rRa's i 
4 


CJ^aaf’l^'sa 53^< ar? aifC^a ^narcaa 
’i^an. c»rtcaR ^ta ficat»Ti -^aF 

«tata «taal5a a^sf «a, R^aiSa ait»T t 
F[^c«ia »{jtl8iT =rRf58 ^esra ^vat 
^tai aarwa ?t*i jiR", ata atca ^ai- 
c?a«l ^jwa caa^i ^ta 'srsjaa 

‘®a’'« ‘iaf>r’-c^ Rea faat«f #ae^a ai?t“ic«r i 
1877 JTtw ^tcafaa^ta 'Bitn? 

4faa fen<if? ^ifBa ^tRaeaa cataii ^caa i 
ca" aiea^RrafenraRaarW? atc»ta «if%rfa 
afai «rata ^caai ai'si caiv c>ftcaltaa 
^aa 5,823 ar^a, ^f5a artaf 10 at^*T, 
aas^fRapata 7 a^i 39 RR& I f®caTcaa 
15,000 atia, ajta 5 aRa, aa* nfaa'ai 
aae^ aaa 30 a^i 18 fafafe 

tBifRf ® ^ata «fta cw-*t’ 
ai^a caft^ftatta #ta RitR^tcaa 
^tR5?f’ -arc? RcaRe^ia ca, 
ca:*ra '^afaat^ai asre»!a ^fS fe*r<ara a^tfa^fa 
aFcaca ( 'Alfa -sraalS aje^a 5ta*ttC"t carca 
10 a^ta 'srta fallals 21*5 a^fa i •acfa 

ijaa aat®ca 6,000 « 12,000 atta 1 
a^easa caata aca ^awtfaaf asiraja 
atf® 'atatwa faRi® fca i 

a^a 'Q i^’aRa aw aeacf «faw 
'srattlsf i astcaa aeax aarsca a?j5a afa 
fafa-rt -sf^ttaLcara aa '»ta <<¥ 

®5f5f fen^ara Rea fa^ata 1 atcM 
’xacsia a'? ^a'Sii^fBa ata ’iJtRR®, "sta 
^t^ta ^eaa C5ea« a?i ^laa 5ta|5 fen 
<sfci?a (la^ 'atRni) aitn 1760 c’ac^ 
3000 at^c^ia aw, at<ff «itfefea lOcncn 
iooal^c»ia aeaii 

^I’nRa Rnlf^a ^atai fen<siaiS 'sta 
att*Rlf ,^ea viiia <rt!( Ratffa ?earf. 
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cn'vti'v ftiv 

«itnc?, I i?CT 

'^'9 ft^—WTtf^t^f 

(Geometric progression) I ^t*f 

m ’iJ*! ¥ii=»—^t*ni cvrf% 

’ifsji Btintm I 

§m<r ^«i c^, &tcwf*tfi- 

•If« n’*\l49 ^CSTC^ *l^^T ¥C5CVHl 

'tt?i rfHft « 6tt*ru 55’! sitr? 

#w 5r*T ntc«fi ifc»t 

stm ntni 

tttf« cwif 

^iw «[»f^«rT fe*r<arcf •tfflt® fc^i 
f^n«rv cw<fi cfcsr simi i tftvai 

*f^c^ fenfl. c?^i cTW 

mm c=lc6 <(tvi I 

C<fC¥ 88‘8 cvtfs f^=d5 

« 5fil5 fen«*rft¥ nxw f^n 

w=5vts( I ww ^nicv 

^•t'at?—t5l*lt*T. Ctt¥ 1,17,000 

I ^"Hi nu 
»<«rfw *;fm'N5tf)ii «f^t¥ *r^w«Fi 
f^wn^T* I fw'il^lSa 

1,57,000 I <•! 

fen<afi5t^ ciT<fr«i ’iiwfl w 

cnr»i¥ ^r»i iirsr fw f 

*p«tsi m »ifr»ii ¥«i»!i 

1^1 31{S *it«fT 

Htv «4fl| ^9^ cf^ fTf, oil iintfv’? 

4mtr»r?f «f^sr ^*tpfpf vitc»ni mPf, 


fmm [ 24-r 7«i 

S|MI 

c-rmi ^tn !Ji I 

nfsnr c^tci^ f c>i\fl«f»rr»i 

c^ # fen-arc?* f5»«F 

«trwi 

w«Ji I 

1781 ntr»! ^lf»HtJ| 

<519. I 

iiTffea fen<*rc^« arwi its i *irfT »f=^- 
CFCI ¥ttlflf5? ^i^ '«[tfin»?, 1,20,000 

*itl»ii 4 «'sf 

I «ft5{B c^ 

Cflsjm C^t¥ C^r C^FfJf I 

<flUl <<1^^ «ft^9 n?tc< »ttS« I 

C»!«^® =!t5t»F ?fB ^*f<3rf 
c5t*tgcfl? I 

«rtf^v'^i I c^i^f^stc^F *it^ta 

^taf fw=T *rc^ §*f‘2tc?rfl 

ar^itPt^ I C3?*fgir 4? 
2,21,500 ^^^ 

5*88 I ^znj 

m «? »T^E5n I ^Tt>T 

3,000 j i^’irrsr c^n 

•ft^c'8 nUfl I c5i*f^c5« ^t¥tw 
c’li cf^ti, ms 
f f%a fifwta oj's s? c^, Jtllcsra 
9if^^sf -tm* 'jrtsi ncfs sins maf 
C^stl I • 

1949 >Ttr»i f fw^i w- 
t®cs stftsti stfsri »«a 
200 mis, SW SCTV^ «(5CS5f *Pil 
«*ipr c^ts s ?isH 

nnfmn 10 m 9 60 *1^ I s^mi^ca 

«rtf^ JTfi siScs fw sf4tf •!(;< "rmf*® 

^r» w mi I ^sw 
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w wngcsTfl ^tftc-r >T«tfs?i c?4i fwcic^ i 5t*rt 

^liw cf^rt^ I c^ngc^Ti T^m^^ f?c¥ 

?Tfj( <iff aff 3Ti .Sr «cffl c^c¥ c»r «rti 35 c^ti5 

CT*f 5 ?:^?r ^tf?[nr-^t«4i Jit^»i 'iif^tc? ^rtrv fk’?? i '»r^^tf cn 

c^i*r Vi iSf I nfl55*f*i *ftr Umn »t^c«iI ^w« ^n^src? *rtw i 

W >T'®lf® <«¥ 7“t C^, nfe feci!<r irtf a, CSf*fgfS|« ^*f- 

?J»11 C5T*fgCSTW . c»!\5t»tt^ ’5?1^» na >5}^ 3»T^5r6 a|| nwn C*twf|9j, 

C5»*fp \ f«f^ 'arti’« ?C9?5T, ncfl '<c»r c^ <rwi nc^ i fVi 

c^tl& ^«^?i fw c^*fgc5i? «r*rPf«i *f<f i 

'Bft^^t'swi r^l nitn vca 'jfta 

m I ^ta ▼w <sr<l5a «a « f^»rtca aaw c»i\a5f»fc«a <atcf[a »iwi 

01 ’® ^c*i ala ca. ^c^i ^ta ^ta cac^ fs* ^ta at^, ^ta %*f<sfc^a ^r^aji cac'? t'f'flra 
afafb® aa «3r«5aicn i ^tata a:ac«i c%f«a i '®ca aa^a vai cafta %a m 
ca aai a^ca caaj-caa anca i «aaa^ <«aa a«a aa i 

1 



^Saiicaa 


-ar^ cac4 laa 

afa^m 


a^aji 


(at^ca) 

(fata) 

^a 

0 




'03? f 

0 




’jfa’fl 

1 

bar 

2.38,840 

27*32 

Hflfa 

2 

catcata 

5.828 

032 



feiatn 

15,000 

1*26 


12 

'«it^cai 

2.61,000 

177 



l^catai 

4,15,000 

3*55 




11,67,000 

16*69 



ajtfafa^ 

6,64,000 

7*15 



a^arai 

1,12,500 

0*30 



» 

71,10,000 

250*6 



»» 

1,49.40.000 

738*90 



i> 

1,49,40,000 

745*00 



}i 

71,85,000 

254*20 



*> 

1,40,24,600 

652*50 



«i 

T 

t 



»• 

1 

t 



>£k. 

Ir-f 

to 




i 24*1 

<5r? 

fen<ait^?i 


<arii laf 

f’P •tfaapBl 


»r^«rji 


() 

(%*r) 

ifs[ 

9 

r*is}t»r 

1,17,000 

094 



■ '<»ti’rqt®t»r 

],57.000 • 

r37 



c^fnn 

1,86,000 

1-89 



f®«af 

2,34,000 

2-74 



fan 

3,32,000 

4*52 




7,71,000 

1595 



^t^c'tfaa^ 

9,34.000 

21-28 



'STtati^fetn 

22,25.000 

79*33 



ca^tiaa 

80,54,000 

550'45 

^^C«5Jl3! 

5 

'®i1faa9i 

1,20.000 

2-52 




1,67,000 

9*14 



fetll5tf%ai 

2.73,000 

871 



'Qcatats? 

3,65,000 

13M6 



f^at^si 

? 

1-40 


2 


2,21,500 

5-88 



c»ital® 

? 

? 

fjc^l 

0 





cat’! 

*(t=lPT^ C^tr?}^ ft«f^<^»TU’FrJ3r^ sjtsj^l^g <sic;i?f fifS^ 3{t^ C*lfflW 

«t«flsi «i<(jHv '611^. ^^. I 5fi!-r m f^Pi ^RC^itcAtc^a 

«t*i^ ^''fcsr <^c=^%«i5f I fbf#Ml i 

9|**tc^ 9fC^3J‘rt^»l^ '5fJl*[C^3 ?i|ii(1 cat9l^%3 ^«lfb^ST 

mnw «r^*^ ^<ii 'nl flf^Mi- 

^c»ic^ I n^f^cf ‘fl«pfel f«f%a fe’is ft^ 

’S|<(Jtn<F f5f^«»5T^* ff« ’T« f«fH c»l| 

4^5 «f?irna i *itJif»T^ cs^i 5 c«iii|jt i «tn 

C1t»I f^it»iHf C« at’tf^'Sl *l^f^ «rcilt«f 

«««tn vstr« ip»i ^pc«*ii f«r*T ^c»fci|sr c^.fBf-P^irtff 
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19713 3is|s|tir 


cifjis ?}ff bfT^^ m\ siNpi¥ 

«rnin 
^11 

c^j, 'itg 
can 

c^i:^ 3i"^< I 4t^M'®;» ‘<c'« cstn 

'srstw '^^^ « nl3^tg ®fC3 ^sntf^ i 

f^^!i^:, vsl y\ivf «itic^tf^ii 

mK c^\d\^ n^F^s nt<^j '®rft^i 

cn, catn ^r?r 

4^31 ^9, «TC'» f6^>«^JT1-* 

f9®5tC5|?r ’fJi'S n9if« ^rc^ft ^9, C?{»{SJ— 
9C3|^ 9F>«, 'Bft?f^¥ 'M\ ^9®tFl9S 

f6f^'«s>it*itc3f9 n^f«! 

'ai9Jfn^ C% 

95tC9 W 

>!N>srt»? 

^tl9 *11911:511 ^t![ =11 I 

-'t\ ^^Rl «1C5l<F F?| 9F99r9 'SjtJll I 

fflc^t»itw^ 9c»ici«5f-—'^f? fef^Ani c^tar 

5000 C9t% rEr9^«.r*T® i »ii:*fj 
60 80 n^t^n c^tn^is* ?i:9 ^t*rnt«t9i 

I f^fil C5ft9 f^9 ^C9ir^=1 C^, «Q£?9 
fi|f«}5 c^cai c^t*! ’^t’f C^t4 

I 

f^f4 <H^ f49m C^ *i9 5{t5lf*14' 

9ltf9 'olt^f^T^ '^9C9 f411t*l9 ^9, C*{^ *19 
9jtf9 9S[J1551 *flf«r« «1£99» ^t?1- 
'®tf^ «t»i«tc9 *rtci I 


^ta r6ff«>*l1 c¥cara 9P<?ii ^r?!9 
f«F9 9C»(9 C9, C*r9tC«» fbff ^nta *19 9^199 
'®f1^f99f 9J9T11 'BitCl I C*l9tl9 12 
®t^s;t9 ^9^ 80f5 “t^JI '»lfc^ I F^tafa ^99f»«f9 
9*'^9i ifta? £tr®l5 ®t^t9 (ii9l§ F-icia 

Tm^ n£999i I 

«si9-r£99 9191 C9H f99t9C99 

fe9l9“i -f'at^a c>in9 f^c-f 
C*ltr«C9^ |fef99C9 h1'\ I 'Sll9 'flt 
n9il%9 «f9ss| npr^isf 9*1 ^f'SFla nl^Fs9 i 
‘911C9 §cg[9 9*91 9t9 C9,' '«r919“*l9if^9 

91^9 f«F^ 'sfaisac^l «19M =^fS ^caF^i 
>i|9'^ ^'1919 CflHI 91 C9*f9 €1^tC9 ^1 

9rFi!if9« I 

‘91 f<9£9 9*99t9 «fC« fafl 

f9il99l9 '319 59C9 ‘9C>lCt9, ®t9^9 

«I1^9 f&'f9*<^*11 naif® *1"1C# a3t9ltC«9 
mw ^tC9* 919919 ^t9C^S 9srt>l£'« ^£9 I 
^f9£^ f&f^«<*11 19if«9 ^£819 

^£9 '819ltn9P fHC^lllC9« 9£919 C9. ‘flt 
r5ff«v»ii n9if« ‘<j£ifci 9jin^«tc9 «r£9i»r 
m ^9 91 I f<F^ f®F9 9£9 9fC99 <5l9 
*1^1991 'SlU^ I 

' C9in *1191919 af£€F 

«l9£« sfC9f{3 Fef^^ni C-far Cllll ^£9C% I 
f«r9 *»19 (2t1^>lJ .^£99 I 

Wtia* f9C¥t1t£9» '»19l9'n9if^£<® 

C9tl55[f%« »1«1C# ffg ^179151 ^17 f9£9 
91I9B I fsfSl ^19 f5f^«.*n Cf£819 

«r%CW9 ^19 4C9tn 9P9C99 1 
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wtif« 124-f 7n 

'S 


^19 «TtCn «Tt^>T*lJtC«9 Sf*! 
>i«.’3J-fn^tl\ vii^ls ^<Tntnc9 c^i 

9A? «ii^ ar^it^r cnc9 

•(H?! I f^g 19 tot *itc^9 
c^Nts C9^ ^tf^nr cn^t, c^Tf^Fi- 
i'f«f 5fC9« «tCif9 nt'Q9t cn^ 511 1 

f<Pf ^9*iir5?’F fvrc^sf c^it 

Sltciffl #fc?9 ’TlfST I ^tt«lti%C959 WC«T9 
C9 ^t*fsiti? 1 , C5C9 ' 8 f^®: ?-f ^9*^9 

^n 5 ft«rc 99 . ®r»i! cn =ft 9 c*ft 

5Tt9t9*r^: C^C^ C^ ’IlCSf 9l9 = 11 — 

^1 art5?c«=r i ^ 

»ftt99 #t9f ^ ^93 af919t9t9 C^t9 ffsttats 
f9-69t ^RfC 9 9C5C1|~-ilt Tv\ ^t9 
9t9*f1 I « fe*f5rtnC99 C9 '»If’Sl 

51^*rtC9<f1 9t9CW, C>|<ftt5('« ^ *it^«f9! 
to I l95itc9 ^n’ft’ts 'Q 

^tn«lt®1 f^?sni ^6 159^^ =5tC5?9 

>I\.2fC59 9S*rtf« ft»f t 9»I1 159 

9 a I ‘flSf ’It?tC9J f9*lt5|f6 
^ ^nntofl ^n9 to 9t9t?i »f99 

«rc»19 'Stnstail '9 'st n9 

W9to to VC9 I 

^nc^«3^tf9« <2rt?f«9^ 

^9^t5I f9<C9'e «ltt*lf9¥1 ’T^*! 9ia9 

3TttoJ ‘^9^ C^99l f99tC9 5f9, 991 - 

§C9jf% 9C9C«j I «lt*(1 5p9l 9t9, «ftnt9^ 

»l9[t9ftC-r ^C9 t 

'Jf9^9 9^ C9C¥t f9S^IVC6\9V 

centra "if9P 91 


C9f®mif f95|f9® 9f9, ffl 9tfil CBtW 
C?91 9t9 5rj ^991 'Binj8^Jt»| 97tC*f9t9 

’it^tC^T® '5t9 ^f9 C^t»l1 9t9 ^1 I N5i:9 

^JtC*(9t9 9't»lt9 tof9 f?C9 f9f%9 9fC99 
«T9C«ntft'® 9t9r9 C'®3ffaF9«t9 ^f9 Cat'll 9t9 I 
f9f«9 ^C99 C«fC>f f9f«9 9«9 

'sif^9 f5f9fto 99 I 

^^’Sr 'Jft9l9 5!'^C99 

f9C^ tofl f9f«9 9tl|9 vflt 9Jt*{tC9 
n9C9ttol «fC9t'3r9 I C9 sitC’I ^tC9f99T9 
f9fe?rt9 9tCSfI9 '®ft9«lt99tCS Wt^9 f9*lt5T 
f9®t9-« 99t9H ^-nto'9 «3fC^<ai9f|5 

^tC*ltesfj >f^t9 ^tC9t«f9[ 959 1 »T«19 

37i8 C?5H9 ‘999 12j5 ^r«9iftf«9 »r9^9 
Ft9-fC‘®9'e C9^ f9®lt5?t « *fir^ 9il5t^9l 
«l9-f<5r^«| 9599 I ^t9C‘®9 *f59‘ tf^9t9 
C’^9 ^<Jtf9Car*l9-‘99 |5. ‘9. 

9f999«l, tfS9t9 '9f399t9Pt9Jt»l f9>rr^ t9- 
^fgfec^fl ®t9 (9. * 99 . ’!'9t^M9, f^'«C«lt1%- 
9Jt*l ’TlC'i ^9 If39t9 C9. ^ff, ctf9^ 

1SC919 9Cf«I ‘99. C9. C’JST. tf«9T9 9Ctl 

t9tt^to-r9 t9^i5^ct9 9C<<9 '«tt9. C9. 

*99^ ^f«99Jt*l f99t^ C»f9C9t9t9 
®t9 T% '«{t9. fn-ft9j? ^9k9 C9N9t9 

9C9%919 I 

^ »I9*l ^9^9 to*lf99t9 «rt^ f99N 
f9®ll9 « 99t9t"r f9Wt^ ‘tott 

CJfto’ *l9if% f9C«99 9599 *999 ‘9^ n9»fs 
59 9f9-ftsst9, 99-f99ir9, '^-f99Jf!r, m- 
f9Wt9, 99ar-t9Wt599 C9'5<9 <99^ 9^59^ « 
®f«!9ll^®995l9 «r59t’r 991 59595 

ntCt, ^ f9*ff®t59 9Jt9Jt« «rf^9t99 9599 I 

9tf99 19919 f9wr9 '8 99t9t-r 
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3pj5f¥sr 

^wsr c^, «r^sf 

»ltftwi 

mw 5t|- 

3ic«fj ^?ii I 

c^ ’T^*! ortn c«r?¥ ^f^fapi 

c«rrfl« 's^fr 51^^55^ 

«ncf, c*!^ »f^»f c«f"r 
c«fi:? c*ri9 ^ti41 c^ 

’T’F*! C?C“f ^1 C5(^, C»l^ CiHC<F 

Wt^lf f?*tN f^Wt=f '« 

'®<irT »Tfl’T?lt? I 

f*f*ft?il5 c’jf^i^’ >1“^^ 

C^ f^cls} '•(t<si>^% <it^ 
c^iuB «rr5-f >f"!>ic# c^ nsl’Fi- 

Bt»itt5?1 ^1 siinsr 

f^»itr^ f^T^ ^1B nll’fNj 5F^i 
^cflsr I 

«r^r5|^:, cw attWJ 

’itR «*f?pta catn ?si 

> »f^»t «t^?tc>Ta^tt?3 W5f 
3Fa^a ‘fl^ c»rf%\’ c^wtwt^a 

W'iai HW I 911^ v^ eaten 

n^ a'nn ^rga nfa^ftci ?tf i 

aiF ^ipai eaten ^ata 

na atka c^aa evta nnwi cant ata at i 
atleai an'i «fatn a^ai ata 55ft*ia ^ 
nt^ ^nrp caat^ aa i 

fti ca^^^tea af^'u ajteaata «ia- 
entf^ strata n?t« ^ttentafscaa atajea 
atawn nteaa i catn faarna •ana '^ta 
a^lla artw aa i attea cw «<ia^l5 ^ 'a 
^fV^atac¥n nrt caae^ n"* 5 t<«aa'aaa l 
^iit^i «a^ tfraw aencia ca. ^ta caear 
wfmtvfwt «jran^tcn ^r?as iiRnfna 


»ita a^ ?{a aesfa ^st^^ta ^caf aa ewata i 
aita^ naanae^f aten «flcaf<ata sft^a 
f<ata f<wta'« a^tatn a^ni atatar ¥aen i 
®ta fnnrafS «rac*r acacia ca, 
‘facatfe caf^O naif«a »it9lnr ^taa 

catn cnt'^tc^^ aai nc's^arsi fsf^^ata aja^i 
=fai ata i i>ca <41^ naif^ cata 
aja^l aa i 

<41^ naifisa ntatiai^ 'inc^ 

jjf^ii nati<a naita caata arcsr ^tac'a 
'Bfta «ii?p{5 nala'tan^ nfaauat's 
^tac^ I fa^t^ai >4ic‘5 attnjaefetfafeta « 
atlc3^t«ea^ a® aia^fa ^acan i faata- 

atfa^-^ na^n aeaa nti^tcaT 'stac^a atai 
at^a natc<a ^lasta ca'sat nn I ca^ta 

cata faca^ canaata^ aja»ita «Jfs^ta 
^ta^ aa¥tacaF aFcacia i 
®^a fnntaiB flf^fataa^fcas ^ta-e 

ac>\c^a ca. ‘facat^ enf^^’ cfe^entcnl- 

^a nt^tcar aa?«ifa fenfa^tena ^tnat^i 
a^nt# ^aitfa a'vn^ a^ra caV^at ata^eratn 
at a^tae^a ni^Ma wtna ^ai ata fV at, 
cn taaca's n^n‘i ^tntcai i 
f^fa acna ca, ca\^ atanate^a 
afaa fanraa a^ae^ ntaen antac<ga 
5ta-nt5 tan *^(ca^ai^<F nt^t’sta ntaen 
^tacasa fftajaaita ^5^ ^nfta ^ra ntca i 
caV??^ at^nati? ^nfawtena 

^tnataita fena fa^a^n i 

faata at a^t^tnata cac^ na^f#aai- 
ntf^a ntatiai «ftyf«¥ »r"ntaa naitanit® 
<4ia^ «ttaft«ai n"nt^ wtsfiraita 
araata atai ntn^a atlatf^iia? 

3ffw| I aaif^a 5Ttntcai 

«faajc'» at^caa ^aac^ naat^a a^iata 
‘Sia^ «rtff^’a n"nn atfaataja nfaatcn 
ajrafta ataata ca latna n«taai anrcf, asi 
n«ta nacaas nf enl -itf la aw * 





f^f^Ji ^ftcvir *fc<r 
*fC'<f 53'f Jft?^ '« 

«Jli:^ I «il| ^UsPtf^l* 
*11^/5 w\H I 

^t‘itt'f« c?cn 
«r>Tt1 ^5Cf « 

C^sifsT f^?|« f^c-j^ ^fs)^1 

>*1^*1 I 

»lv« «Ft5i?t^ sif:*T ^Jtsptusitrif 

c"f? ^^t?r ’T3 Jjtf<F=r 

^'ij-Cfrara ^tsia:*l 

«irttir «i'Pc«fi tsf irt^t^i 
?[9I 

^«‘5n|s «rr*ta!L 

^ 5tC<P3 ^5^3 «f9i:=tfl ^t9t?l 

I ’?tsf9ftirt9 *ijtcsf3?tiij f^. 

nUim sint^r^ta il fB. 

cft^ «rt*fUtf9 sptsi^fsjta f<1%i 

r^«N 

*iit«f)l ?Fr35r i 

^mc?ra «itf^ w 

«j|f5f ^c?f 4lr4^ 

fc^ii ^ 

'srt^fl’^ f^i®it4\ ®tsr»i^ ^f*fl 

^c«=T 1893 I 

ni I <iiSfZ9 ^t?til 

rnf.t»i c^3 'sit^if >[*(« I oq^ «r^Pmi ^?T- 

^m% msr ^tr^ff (Non* 

fkid) 1 'iiw’H! sftff*? m‘^ 


^irt?r cwt?1 c?5»t? ®t»i>?tf2li9f'^^ 

*1^f3 (Vulcanisation) ^C?;r I 

%«!=( 

'B181 c^rc’f^ 5t^tai9F 

uq^i^r^tn CBCnf^c»!5r, 

c^^] ^tsi 5ti nacs cfef>i^ i 
■ss^nfa anfastfa^l art^fc^sf sii fff^ i 
atatcaa 5R«r ftf-rca 

^ac35T, ssra» aFtHc^^r =(1 ^ta a**! fk i 
mfiin f^fa atatcaa ^ita ’Tf^f 

fiif-ita a'afigc^isf i f^fii^ 

faffta «ft^a!Bi nt^ cn*\ dim 

^na I f^fa fa’acaa nt«r asac»\5t, 

«fei cm I '®®lTra ai 
^1-^ ^ftafpsiT^tca cn:a cnc^ta i a'c^t 
'sfffaf 3 Ki^\ c*itkntf)a 'qt^r^af ^fata i 

^tUtC^RI WH 

caHJant^ « Ifcq ca ^fata 
ajai^^ aa, €{ata^'. fan 

»)1^®i f«.a{B w at«q-<l) cl® 
(Tread), (2) (Plies)^ (3) 

(Beads) I ct® aqr» cawa ^t^tcaa 

cq^ ^i^-iiB—ai nc’ira q^^nc’f «rfc»T 
nt^ eqfpiqa a'rq ai ¥t«i^ca ^ i 
ca aana nt#fc« (ai aarat?^ 
) ^tata qMtwi fca oia^ ca aana 

«f*r cqfa¥jtq cft< fq:, 

^qf t®1-29 I 
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’^Fac^, 

c»il &rtfca?r «rt^t5 ■« ’®ta «fw«- 

c^® cafc^, ^1 c¥t^ ar® 

•rtw I tflftaw ct® '«r^*rl5 

sri 57 , c^fwi^ 5 I& car«f ^tafa-farHa® 
a’TtiR-faaJt^^^ai T»t7t7 51*11 iwt*r~ 

^ itntif^ar =511 nf%*ttc*l 

iji5ti I '*1 5!fi ^cw« 

uupTstci ^titi 1*11, itc=® »itc*il 
citi *Fii iti, ^rarEci *r =tii^i 

51 , «?t< 5?1 51 mi?. i® 5 i 

5r^i ci^ fi*T ^tci I 

fetitrii srt^^ cir^i 

nrar ^»t*n ifii iti 1 *T<fs^ 
si5r»i F»if^ mm i^ii fi ’pjti'atar 

71 *Fti*Fit>i I ^titm 
citiri ciWi mi^ ^ititi^r^: 

mil «tiat 51 Cl, it^m (c|®) 

m*itfiiiti cic?5 ntci I jrt^sF ir^gr 

lit® cln mi|5 ®f ar ititcil I ’Ttiti"!®: 

11 ca*t*i fici m^ Hfk 
511 •fini ^f5 *rtiritci ifc*5 mif{g 
ititni ®i, iti 

ni"^i ticif 511 m^ iicii 

®ciil5 srfl«f m*ii®tci itaftcii 51 , itc® 
mvt^i m®ll citci C 15 ? ®ci 1 
ml cfti 5csf Ititi <siirc®i cwz^ mill 
’«1FT*^< fin I srtlc^ Cl Itltl 

iiilti 111 51 . ci^Pr ®®i ^ m*cl c»ic?f 
itir»^cni 5rr5tiiici mn 

IRllltfl iff^Cl Cll « 71t®T«l^*l ®t*f 

i®ii 1^1 ifici «itci I 
^hs w® Ititcii cil cititi, 
H citliitm $titi cic<pi nzw Ititici 


ICl Itci I 5 ®R 51 fiTltl*!^*! 

|’^tC®« ®'1'1 flCl I |"ltc®l ®tl 
1^® ^®fai itci ititcai 111, 

ititcii I ml iw 

Ititcii if® ’«r^>ir 55 5 t*r « Ifrii ’ 5 f®- 

irf^TT mfqstl cic® ll'l ici mn 

=5^5 it^iti cifTti I 

Cl ci^ti Ititcn ®tiitifi cFfr^i «fiti 

CFtCl iflltfa f^Wtl (Banbury 

Mixer) I ml fiar*j 1C5 itlfl ® aric® 5 l 
cidl itftClT Itfl® flfll itltlfl? JSriT 

ci“rtcii 51 mi^ <ff5 fificli iw «fti 

SCO rif 3 !r® ititi ciW 

cifira ’itci I itc® 's 

5 ri®tti fifii® 51, ®ti mw mill mii 5 
cit»n fic9i («rwi) fiariitif 
irii ititciT '«ita® ®t»i®tci ciitcit 
^11 ml 111 Cl 11 atitafi® Jfir cit^t 
®li 51, fl?? 

^irtl®, 7sr;tfi® l®Jtfii mi 

icir i®i'®fii ci«ii 11 llif®tci 

I'^fini «fc^, iF®i®f 3 i ci«ii 151 ititcii 
i^cif’t (11 5ltl Infill 

itc^) <sff®citcii m 9 mi^ it^'sfSi ciM 
1^11 51 itilcn ^^ti nastii «t®ti 
iitfi® ^iti ifcsr I «fc®r® iti ml 5fi?s 
flfiCl Cl flJiT ciH ^ws 51, ®i 
iiti’<r®iti fifSi® 5cicf flu •rifm 
cm 511 fi«r cikni utrnfl? wt, 3 ft?j 
l®jtfi iFci ®t ¥11 iti I 
fl«l*l iftltl C 1 C¥ fHn itltl ClW 
mi^ri m’^l^sti (Extrudit) itci m¥l8 
ici ^flci cimiMii mwlLjstcii ¥t«f 


5 
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fiw «ir5r?F^i l^fli ’Ffl^ta ?r-?i ^^s t 

«itci, 'll ‘<nr§^®tc59 »itntcs?l 

itcF «rm ^C91 irce sWi 

i^iFT f%<ffa^ 1 ‘0^ 

ffcu ^futr?? ct® 

'*sf^-r Vi I ctc®9 ^C5?r ffcv nflRj? 
«tC1Cn3 4^15 'srtsiS*! C?«91 v I c5« 

'« sfi^Bf 'ef^n ^ 1 Bc¥ 

¥C? i 

c5® i'«n 

^Cl 'ClVtW ClItJT C 1 C¥ it'tsi '« 
^cn c^f«x« 'srfcil 

(^*11 v I ' 5 rt 5 ®w^ 

T?t5t?I 

f^^a ^ra i 

^tatcaa 'iisr if^r-ra 'ittitF^ita ^aata 
itil I 'licit 111 
1 t^« Vi ittii ai caai (ca-tsi) 
ftcai it ^^c^tfalcaa 
ail ala i 'i^cla aripr to c^liala 
mw (al i^l^t tiaicaa ^Isr a^ai afa 
^ 1 ) fallcaa sfaca c®latcai aa i it 
3^ac*i aic^ <£fata'$; aust^i f«atti fafa®lta 
fatra ia^ ftg afaaia «Tff5sr alaicaa 
fallal 2?aca cslalcai m laaa a"'i< 
'®a 'Q «ratfa^ aai v i arfea aanif^a 
at^lcaj ^ia c®lalcai. ^alrai « fifaiaa- 
f^i a'la V I aljam aiaia arltfac^ 
it aam ca a«nif^ ^Ici, 
i%la acaj a<t?[.fa¥ aiaif^a if i 

araii cstalcai laia calalcaa 
^aa aiata caVcia ai*r ca«ai aa i 
aiala f^arcaa ilaira ca laa aiata cak 
«far® aa, ^ feicaa ataraicaa calalcaa 


aw cFlalcai i^a i aataa'stca n^ca 
caara na iM alaraicaa '« alcea 
catatcaa aw culatcai a[a i catata«faa 
awT ajaala ai ^la^ aalw-al'?tiat ala i 
ca^cla ^ia iiaaa t5 
aca ca«ai aa ia^ la^ tf^a '®at^cia acai 
'll ilai ala i tciatfaf faaaa aiaafla iti 
aF«1 ^fga V I «iata iafffcaf "sitaa*! ca«ai 
aa, 'itaaa 'ilcaa faca i 

'ifw itaa*j ca^ai alala lala fafafe 
-filca! ilti aa i ^lata mim clear ca 
caica '« ca it alti aca, cati facia 
I it alaca ia| ifaa-'efaf alc^ 
ai V, ca ®rcf acti-tciaf|^ calcaa 
alatcar it alti Piasi'i ^vai aai 'if^ 
«fcia casat a^lti aiafa lana tiala 
^aifaa a!?air«c'i faca ital aa i 
fan ai 'ilala ifaa*i cf«al 
«ralai%a t^aic'ia 'iicaa fl® iffSifi- 
alala iit^®tcaa aaj faca elaai aai 
aa I ia aca ^c®a ®lcaa feia atatcaa 
leal ala i alaicaa «fcaa r?«ai 
^c®a iia^fa faca faf^ ajtcaa ca^ 
^ifa =^ai ^a i ca 'arla'icaa tiala ^«fa 
^ca, cat isalaf ^lc®a cac^a ajia 
arai V I =^c®a ca^ laia m asf faca 
c®:i ca«al v » ca'Sf^fica' aai^fca aiaala 
icf iti a^ai aafta v f 

c|® i\i i^a '1^1 i^tci'sn® 
laata na tiala ^«faa aaaific'i ca'®faca 
cit^i V I tiata ^®faa aialf®a ataca 
ticat - (Turret) aica catca viti 
?rtt«r c® If teal fa i micata ale® iftta 
aa ifti urtf aftf c^lftc® aicaa, 
ca icf it nmt fai fa i tiata t«faa 
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fnfsf r^rif cl® s^ri 

Vi I till 
^Cf I 

f 

Itits ^'sfaa ^ 30 *(tr «9 *ic«fJ 


cw=r I w §ti*i '»(^H "lRP«tC^ 

®f 5 a I <416 ?rtl«r f 

n Itit?i 

^Cf I <^ 13 ^ 

V ioc^t¥i6 ?rtl«f, csitla^rtfia 
4 c<rc^ 8 ?}t^sf, ^t5 
2 4 fltlsF I 



Ititl Wtf« 


9i%^iw w «4ffe nf^® cl4»i I m*i jrrl«f cvH v ’•intwlf 

«lf «rta St?*( Jtt^ »ttfftf CJfs^l 8ttl C^ffC¥ cw««i 

jffti « «l 6 w cv’f m\ nv <*rfa *ftf¥Cf v, cf v ^ti ffc^ i 
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r^fCf c®t»i^tfl 

‘ill 

^t^rcflii ?it^ 

’Jt«rti 5 i 1 ?? I ^t?r*}?( c’T'sfJic^ 

»fHf ft^ll *IC 3 !<I 

?lt^<ftC5J ^t^c»i ^1 3^? 

?(t^'®f^ ^tf I 'stwa 

•il^lc^i «<i^na ^«w <£rtEv 

?i1<ri 5 tc*i?i r?=f c^c^ 

tsfBcii ^tE®a I «<i®tc=^ 


ntfe^s ^tfbtc*! c^I^i •it’iWfl ^iw 
’Tt^twi c§5» ?r«i{^f«twtc? 

^rtt5 c^ ®rc*ii ^n^i vfll *1^^ ’ftif 
ifi?«?*i ^c?cf, **1 c^TEf ferttfl- 

kf ‘flE’T ^itCf flt'JI ^1 I 
vH^tC’^ C^ 

5I<11 35? ^t?t? (Green Tyre)I ^t6l 

?? Pi ) ^?t? ?Jl»f (Ajr bag) 

sitl*l *15P ?t?t? i§^? 51W 

gppc? c*r'«?i ^?i irc59 «iwi 



fetitww It^ 

aiksf? ?t?i 4*l®«f»i ^i»«tc? ^fff<s c^'s^i itipi ^rst? t^n^ 

np? I «{t? 3 T*« 5 f ( 

'ei^tlwk?? m*lW C^ C$® ft»l, C»!{8 Itp f?®!* I clcis? nft^l*f Itcs 
mu ai^c«r? ^*ni mtwi Vi\ 100 cfc^ ?»rtt 4 U? i ircsi %ti %¥ ^<t^ci 




421 


^• 11 ^, 1971 ] 

fetut? n’lts i^ffn cw'sii n i 
n?i ItsIS 

f.% I ^H\iv 

3 !*> 1 t^iT 288 “ 

300“ iFt: «fwt«fs( ^if I 

*ic»jT 5?Jtc«r 175 ^it^- 

fK c*r«ii ^ I ^tn «fc?tcn^ ▼c»i 

tirc5f 41&1 

«n cTffl I 

-fV Ijrii «ftC^ ^c»ii 

I "I*!*® ^tsf »l"PtTf^« VI 
6tf»t'» »|t^tC^T I 

45 

Cf'? I Its C'tC’f It^ts C^?l *P5=TtS V 
^U nns states* cftiJ c^i9 c^ts c?Ti 
^tfll del C^*!1 

V I Ittits ^«f5 »t'^< ^Cld I Itliln 

C?rtaFf5 de¥ C»fCl ^®1 

•tflI’Pi ^cw >«« *{s >«tH 

(Quality Control) «rcw{8 

ltstflC¥ ntitwi VI 

^c»i '£t*itfi^ *f?it Itstac^ 

«ft«ttc?r !it^i ^11 «i^ Irtts 

*lti»t«f st^t« 

Itlt^l 11?1 SW >1? MWIV Itits 


V I 'f^tw 4 m 50 ^l8ft«l Itsu 
(V 5Cf <ttC*f I ®tflC« 

ft*it^TtC5^s st^a ^nc?ft% Itata ^'sfa v 
atata ^Tt^fac® i Itcfa 

Itatcaa «ftwl5aifta ^tsfta Iffi 
catlantfta Itatcaa ^ri^ia^lSa irta 
200 Ita'l I Itc^a Itata ^itaran®: ^tat 
^a <aa^a«^a -aa^ catlaatcaa Itata ^-f®a 
aiai 

atcaa faa^ cac¥ ®tar®a 

^5^ Itata acafe fa^aeatai aca «ratfa® 
acara i ?taca af^^tac^a v caii 
®tac® Itata atstat i ^afatai 
«rtate?a 9 t® aaeial m- 

at<a ataft«r atata arjt^fa cae^ Itata- 
I8^a fafiiea '«tta 55 Ita^ta a® 
nta'jft fataci a?ita) ^caui ®taa®¥ai 

35 cnc? atffa ^^atel, 'orafa^ aaj 

^tsr, ^ l^catcni 

a'jtat®!, a^taa ■srstt®*, ^at¥, 
c^tadl, ^ciftajrfsaj, laR 

at^i, vfd9IJ^^s, tfaf'efnai, afaita 

•aa^ ^atea^e ‘a| ^taatai c«itc¥ 

Itata a^ttat ^caef i n® vcaar a^ca fev 
•ttacaa -r^^Far 10 ®t?f fac^rt-f a?itala 
catnrsi ^tw ®ta® nafta «a| 

«rfaiitaw cafal c^l ffcatta i 
®ta^ ftc8itc«tc?ta c’ye* at»tsf atata 
^ttfa aatw uiar facia '«arf*i^f 
<siV fcaci, attaai farncafcf anc® 
Itfai 





fe'S* 

*jTft< sffjjt^ sftaits 

¥31 ^31 '<1^ n?Hf>r«i fkim^ 

¥3 m 33^ »lt«fC5I3 cnc3 

'SinfS^Hs^ ’»l^’?t3 ^ti:¥ I •ill ’T¥91 

n^t<C¥ 3»11 1^3 31 I 

^«f3 31 '8fb«f3 3¥C33 nwt< 

*ftt3l 3C3J •il33^C3¥ 

^¥3 ^t'S^I 3t3, 3t¥t3l *^3¥ 3^3 

3C3T C3 5T¥5l 3’r>lt3f3¥ f3f^3l 3cl, 

^t?1 ’l"*1t33 •i!3^ f3f^3tfl nf^ 

afi®^ ¥f3C^ ntr3 I 3C91 

^«f3-«js}^ql¥ 31 I 

^t3t3 ‘<133 ‘51C3¥ ^3t< *lt«3l 3t9, 

3t^1 ¥ri| 3tWtf 41313 ¥f3l3 ^S!3lC¥« 
3f^ ¥3 I ‘fli 4¥t3 n3tt<a 
3t3 «i?3l¥'3f3^nt3¥ 31 C4tC3tltfl I 

43t335; ^«f3 ‘srt3^ 3^3 3C3T 

3^3t3 3tC¥ 3f^3l ^?tal 3®:l 4H3t3»C3J3 
3^¥ I C3 33t< '<ll 4¥l3 ^43 ^5?3lc¥3 
¥t3¥tfii:^1 313^5 ¥f3C^ 3tt3, ^t«[tC¥ 

vil3¥ft|3-C4tC3tlt3 31 4t3-3f«C3t3¥ nwK 
331 3t3 I 433^8^ 4U-t3 *ftC3t53l 
C331¥3 ‘»r5?3t3 ^5 C3. 3¥3334 4¥t3 

•®,¥|6 4t3-nraC*tt3¥ 43t< I 

3¥333af 4313®; faif33 3t3t3 fNl 
¥f331, 3U¥I 433^?, Itl C3t^N 


C¥Cai 3^33'1' «|f^ WS ’J3¥3ita ¥fil31 
3tC¥l f3^3«:, ar3T^ij«tC3 

3f3ntt¥3 43 C3C?3 4,^4t33 ¥t3 I 34t33- 
3if4 C433 ¥f3C4 3¥3338r *31 4¥t3 C3f- 
C4t3C33 ¥tJ< f3C43‘ltC3 4?t3'®1 ¥C81 

f3f«3 C3tC43 C'S^^ '4?- 

nf3 f|4tC3 3¥«33C43 ¥f331 

4:3t4 ¥r3I4 4¥3 C3t3 f33f3a 3¥3- 

33ar 2P« ¥34^ ^|31 3tC¥ I C4C3t‘a' C¥C4 
3¥333^ C'®3^3^C?3 ^f3« 

¥C3 3f4fl 3C3 33 I «3l 44C«f C43C¥S 
“33333C43 33^’' 433i ( ®»t3 « f3ail3, 

31^ 1968, 214 3^33 4^311 T- 134-140 ) 

I 

4 tl^ 3 ¥tC 4 43 t 3 ^: 43 K 

C®3W3[C4 4C3t4 ¥31 ^l'® I ^^t3l 4131338: 

3tC3 4f3r5‘li I ^C3¥ C¥t« 
t3tC33 ¥N¥tf3^1 434 ?[lt4« ^ftC33 
C83Sf-5f38l C3% f|3 4ll¥ 31 1 fll 4f3«f 
43tsf £8343fC4 4C3t4 ¥!3C4 ^ftC33 ¥f^- 
¥tf381 «rc44'tf 8 ¥3 I 3t3l 43^¥lr 

f3^«Pt3 43 ^l3,C^'ft3 fpf¥«s4¥43 44*; ¥C33 
C4, 4133 31 3143 4^t3lJ4 ^^43 4f34 
C83C«r3 ¥t^ftf38l 434 « 3l<3l3^ ¥3 I ‘<lf 
44C«f 4133 « 4W3 43f34C3' fe«.43 ¥^^1, 
4<i5 |8rlf3 CW^fB ¥f<fIfi^n f<C43«1t3 
^CBl4t3t4Tl ‘bI C4*ll3 84 31 

4t334fe« C334 3C4ht4 3tC3 4f3fB8 I 
3¥ f5ff«>4C¥3 ffl33 •tf^8l4Bi 

•^CUB ^43 f3^ ¥fl3l ¥lClhf^ ( ^l%«8f ) 
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'e (^rfsraF) cw<ti 

c«f«T c^, f*if«r® c'3Rc«r« 

'*'1^'^ <t*n ¥ca I f5p« 

(<lf^W) « (^fi^) 

I%51 «t^® Sft*l5f C's^arfs 

«r<ft=T'®: ^c9tt?r i 

Pff%, *rta<f 'e 

«{ff« <rf2jisf sT^t^tt’t 

c^^sf 5T^«rft?j 
^c?i wm% I 

( ), *1^6 ^fl'^ 

»rR'» 

y n^rt^f ) ftfot® ^fi^i 

^^*|Jr ^t*l^ C«^«F a??, 

nfc«f^^: sp'® 

«rjftsr I ?is?^, »i^*f, ^’si- 

’t^i c4?, c«'lnT 

'« (nt?iw « 

asTstw l^jt% 

(,^m 1 c^f, 5^‘€lf^»it*f. 

<I^5t5r ?»r «tf«l5 0<5^l'^3 SiW 

♦(tfl?--f?r «jf^!sr, =fi ^9 ffw*i 

*r*rt<fcn *ftar»f5 

^tfi(c<fi c^gc®F?i ^f>r^ 

^^Tii «irti¥ I 

fiff«vW?J =r^t9>r 
=?i ('sjf^JT) citc^? <11^15 ^rtufsi 

c^^^ I ^•ftir'N c»\^, 

fk^t (|%Jitr {f5^i, ff'iri 

« %«p) 

« ) I cHCJitv m|§ «rf%l 8 

UJV <47 

wtn cWr? (w) w?!? Jmn 


« «fr5TC5»'35if^5 >f^f*iairci 

I 

uq^ 7{Jf^ »ft«*f1 '« 7tM- 

*ft«*ft? C»l^7 7^H7 

’Ff^fltarC^ C^^ C^f. 5!5rt!iC*!a 

5i7^sR7 fsi^u 7f?i^i «rc![tn-^mi 
si7^^:5(^-hfW7K7tf?«1 I 

7f^^t«r 5I^H5 ^7! 
i7cai s(¥fl«««PTf =i5Ttii:»Tfl C'H^ 

TO c^i, c^t^ir s^Fts^l c^7*r7»iw 
jj^atps ?1?51 nt^tal ’^iBfl ^t:7. 

C»l«f£7W ^SfsltJT P 1?^£«£7 

C^, ’RC^tcn 

7f3I*l 

csm (c7r5{tfV9tfH^i5«F ) ^«jtOr 

sttatn ’5'e^l 

y\m c^ c’fcw ^t<ai 

«lll *lti5lll C<«J)W »lt^ll7 5»71I»«W 

5r?£^tc«t 7fsai 

•(tc?r I f^'StC’T ^t?1 W *tt£9, 

c>r^ f^5iw 7tr»it7*tt£^n £15^17fa^ i 

c*ri:?^ CTtH >it«ft,a*f«: 

7t7 ^tt7, 

?Jtf^C« C^, C^tls Cftls ^^C7t£?« 

C^? ’ 1 '®^ I ^?tcir 3 

7w «ftn?i «ttr7i c7t=f 

7t?JM CJfl l?|csT a1 ^t«ll 

•tt^w «rtm "n*f!r fira(»i « 

mtin '^w cftJj ^ntii ^rsfir^' 

7f?ir® ntfiic^ ^171 



424 mtai 

Wfs 

'Tl'Vl C^, 'Olf® 

^*t^iF*i cn'sPic^ ^ I 

®n^t¥tnif Ui^fS '?«!? ^t^?l*l 

(c3i*)ra=T) I f®«?t fifc^ ¥Jtfe 

(c?rf'Bft'®\? «*J5T—), 

C«ftl5!r ( *f?K, ^<t1~'eiTt*!^i:*I5T, 

«ts?1 ^«]tf?), 
n^rH ^<(1—f&f*T, 

^t«!r (^1 ) 

ftfiiii Bf5 ^tr^ I 

ttWt't* ^f%C3R, 5»1^l|t“ 

c«f^! « 41’^rt’T 

t^Tifr srtsn 5i7t^f « «f»! 

•ItC^ I 

*« C«ftf5C5T9 '«[1 ’tfilf^l 
ftii '^A\ cTtn^ 5its?tf^<f 

c«ft{85T «i^3 »!sitc«fcn c^5j 
^^fisarjaifa^ c«ttl8^- 

c^tc^rtcfI »?fg I f^^?j sff?'® 
c^si ’«r^1 ’5{5c9t 

c«rtl5=i ^}?iit 'itc? i 

«rf'»w sif^^ntii c«ft« ftTii 

c^, cT»iti»r« 'Him 

«rt8 <ff?«i ef^^r® ^tc^. 

fS'SH ^^sitsTl 

C^l »T^9I nt^tc^T 

^f1r« (c«ftl5=r-c*rtc»i^’p) 

<<1^^ =?t9 <^^15 =sjt*ftctj? 

« '«itw *(irt5f ?f^ir, w SQ 

^v.n ^^}8 ?ips|j 


«f^«it*r [ 24 -r 7 ^ 

8?I^CftWI Ffiic® 

•itw I sfif^ts wir «fcfNfJT I 

<?lf ’ifviT ^4»ti I 

¥11^, c«rtlB!T, 

«[%«ic5ni ’Ttftwr 

mn «rtcn <frc*r srtJrt'sTc^ ftntf^'® 
f%v\ 'ftc’F ®ti?i 

®tl-«iiit^'s »lTt»r '9 8f»i §«.«rir 

•iwK 

3F*i"f: ’j'KSft® I ’Fa «iac*ra 'stw 
«itata ^'«ti 1 «r«t^'*^ i 

^acafttaa Wl '9 fea 
a^t^T t*ft?ra»i^c^a ’T'®'® nfaa^a 
acfe fe?twa awr faa^a a^ ftfaaa 
Ff>tai atc^ I «n< ifaj 
c«ftlSa 9 wfi^ farce's ^ 5 *ft«fa^ ^a 
’aar-fta 

’iTtnaitn w ata i 

^ac^Fttaa atntafaf faf^ata^a ca 
c^a»iatia atatafa^ apa afaai al5ai 
atc^, '®tai astai l^af a^ca ^\ ^aai 
^acata ts^ ta ^tat^ arajca 'Btfiiapiaa 
atatiai «»tfa® afaai -tfv aata afaata 
na# atas ca\-t»t, “^a aia • 

^acatcaa faaa-ats?a «fla| 'a^i aatra i 
cat^aa 'sfajaca >ia»j aatataa «jfa- 
an-tl «rata®: Na 'Bisjafea ( •aaart^a ) a 
^wa acaa (at^ta) fsiafaj® 

alai atcai ca naK{5 cata ^afei 
‘aaart^caa faaaisa antafa^ aa» atatia 
‘ntat’^^ aca I cata «aai5 »<iaBft^a cafs^ 
cats^ atai’^^ rrtaa ataa a^a, ^tata 
a^aji n%m af?ifB« ^aait^a oia 
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1971 ] 


t«¥ C«rtf54f4t“f4 I 

(si^ *(ac«f?r vtcsfs W3F «m 

'448fttc’ia 4catw*r i arta5, 

c^ftna siiar *i^ 

=5»fta. c«tti8a « 5fa ai c’9?aptita *r?ttflfa 
«rt^fac5f^«i a^f^ata aat-apca feUtPia, 
ac*^w. c*f*r,f5Ta « sit^c^rs? ata^ 

«f*i fac-ja ^isracaNTi fV« 4’F-‘<i¥f5 
uaaart^a 'Sftata 'na'tfa^ aac*ra ^tsF ?fac« 
nrca; 'aam^a aftai 

« 5^15 ^tc«Fa 

I 

'sTtafa'tcaa Jr's! « '8i]^& atfaata 

m <R'»T *« fe^afaa a'tc^a arai ’ftai 
atRc® aai caaa '»il5- 

faista^ ^^jtftf f^isra^ ^a- 

c«rtlBa « 

«r'?r^ n?t<«fta aa^antaa ^faii -tfa* »ra»tf 
afca, 'siaa firc^ c^aal 

«iaaft^aav «i1<naK 
'arna ^t«f '«aa^nNc-fa 
c^tna atr<jTta’® ^-sa Jj^a ®?IS! 

safaai afca? i cal ^a^^ttaa >rai '« 
^tfa-a *4f Is ?rr«^n ataitantn^ aiHta atsi i 
fti aat:«^a a'Sl « '«as| 

aaria 'ajafaafs'a ^la "af^c^a ^aa 
fa^a^ai «ina ac^p '^ac^tcaa a^i '« 
^tfaa ^^ta « ^^ta f««ca a^fa 
a^c^a ’afaata aiatara atacaa ap^l a«a 
alat atcf I '*ilaia fttaia atacaa ca'w 

•iasftlcaa '^faa^i ^isatfa, ^taii -nfel ^afi 

atlc^c^ I 
6 


«ii5Twt^ ^ aiaf?r«P(c«r? 

'^ata^fia c'saa? f^^tca a^taf ^f^ai 
atcaf, ca aaca faf%a a'safa «i6fi|^ i «i?ta 
atar naff® atataa aiat? ca, C'»a?i' 
c^fa m a a^a f^atlai ^tca 

ai I aaa 4?p5a c^aWca ^ wa 
*T^’9ftaa alar atcaf, ^aa cal a^tiw 

fea^aai ai ^larai ca«ai 'aiaai cal 
c=ataaia ^f«“^c'3aai alSca ^tai 
«rafa^ ^atl c«a?«fa ¥t«f i a>a- 
catcaa afat^a ataca «iawtlcaa ^fafta 
>aai ^tia ^ai alatcf 

^ca^ cwz^ ai’^T ?ai flatfi ca, c®ac«fa 
ataii m aica feat a atlftfa^ai 
alai atcaf( -iiaatlcaa «i^«afl« 
c»a:«ra la^a •afsta'ta fafaa a^iatwa 
afeata a»ca c®ac«ra vlw pfac® at:^ i ^ta« 
«rtai faatta ca, wtl, cntfea ^ ^^Mi- 
natc<a aiat«a afara at»t¥-?tl^a 
4a^t|a ^raa« ^t^fatstacafa 

•sr^a ^la I ataflfefa^ (ntaaafe®) atia 
at®t^,-^tl% aaatlcaa afl'^ a^catacaa 
aFa®i atca i aca« 10“® (M) ara- 
f^fefaa cjFtatl® ifa«i (fai?ta 
afaaM ®aa aarc< fal^® afafafetaa 
c 3 Ftatlc®a 171 dfjtcaa aaf 'stcaa af 
'sta atfta) areata ^faca fe®* laaartlcaa 
aFtlftfa®i a^^ai 4tta aaal ^ta aja?ta 
n I 

a^aaacaa «ric® ara?afe« atafffefaf 
^taa ^afata i cf ta c^aca^a afl^ afa- 
aaa atarra^itlai «fcataaFrata 

aptacafftaa atai a^ata ^aaiftlcaa satl- 
®tfaasi affl® ^sai -arasa aa i «l sfW 
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f 24-t 




^si’sfrtsr-C'^rtrJit^f'a stti- 

Nagarjum, 

February, 19'8, Vol. XI, pp. 309-316 
) •fti ’Ffs’sl *ff»is3?^v 
'35«rt4*i«s( 

'flJT. R si?H^ ; 

Ci?[tr^9 SftR 

Pr^i c>T^5T ; U% c^r ’sfw 

sfttir •ftflifcls^ «fR^9T 

C«ft4 R5(R" 

^sRf&JT =Tl c=»aFtl{55T ca’JI *0 i <ii^ 
^ta«t wr^jf^fcsrs m 

I” >a^rwR*f- 

c«ftJ*it^9 ( «ft^-*fffr*ft?f ) RjrtC4 

sfia, «fC?{5 

♦f«r ’f'f'8^1 I 

W's sj^ irt?i «fciftr5f9 

ca'em ^1 c^=r, =?f«ti’ 

(OTt^r '« f^55t;r, sit# 1970, 
23-r 3f 5T^«tt1, 174—178 ) 

Tt?*i I si?;?i 

sit<rir*t c^t=r 's ’«iR sit^t? 

«rcfltn ^?r9 


5ii c’ssfsf-’j'Ji'ii «rtfl« 

C*lW9 

»rffl*ft f 'SC? usi >rf»f ^5*ftsT ?1 ?ts*ri 
’T^T Rsn, 'st^i sa^gi 

5Tif«c*T? «fB:tra^ 

»F^?tca «t^tn—’tt??*ftf '•it'st’T 
nt<s?l ’iiRc^c^ c?, JisiafRcJia 
catcns 'fat Ji'g? i faata =»t*i?f 

«tfta “SfltH faatcsr (usiwllcsifl 
’iT3^t?r I '^sTfRc»ia '8t^t ?T?i^tcaa 

5T^r??ta f^cassil vfaai 

l^einc'^a "Sir® ‘fliiwR? «r^®?pt5?f 
c®Ntl#siiR ?tcat¥ltf?^TR*r f^: 

!|C9oa «if® ’«rt^f?as -ii^fS -ijsrsftl? 

I "Sit®® «r^M, 
^i5»l f?tf4^t9ia*i5jc?fa c«i?C3^a*t«Pia srf^'® 
s^^catR®! a^fiai 5%?, 

5rt3??ta spJi ?tf^1>r?f ^ca «fcaN ’fai 
’T^? I 

«rt*ti 5^51 ata, ‘<si«fr^csia nfacnta^r- 
fcn *i?ni>ia^ ^t«? ^faai '«ftt¥—ata'ffa 

'sai i^a-fawtcsfa 'aa'fS ^®jr 

^!?fir#f5® ^^ata c?«tl laia ( 





«i«‘fS (Anti¬ 

biotic) I 1940 Jftcs^ «4'^si- 

ns c«fc^ til’ll'® 'bjc^^ 

«ff%af^5i3F «rtf«if ^ I ^sc'si *):=T 

^tci 'SfCS?«P «S|f» 

1(1>> C=?t I 

C^^l 5(5 I C’tl ®fC3t 'il^ f<5C5 

'Oftf55!tr55 ^5 f<f«S 

c^t-ffl 'e^c^fl <<15^ r?(f«f '(fC55'tNfC5 

«lti5'0 caft5tC»11 5(55( «ltf^5!tCa3 

cB^i I ffl^'tvf^PriJTa 'sitr^’Fta 95 

( f»(»it5( ) c«(c*ii§5 ncaa'fWtca 1 

3ffcvTfl sfrc^ ^5( 

ac5fa 5t}B ^«,3i i 

stfiJc^ fst«i »T^5g 

fsica ncaa^ii ^ts^tc^rt srw 1 

Wt5( cw 5^51 

’I'sa I c#c<^W^f»ii5»r 

5 ar*fa ■^:a^ m\ 51 cw 

^»ffl ^«i 3i®a ^lac^i 
?itf8 c«rcar c^c^r*it^fn»f c*jf^l>tc5P(t^ 
^zn c?«n c’tc^ c5, '«^ ^al^a 
^iBtfaar W *f &15 «if» 


I > 11 ^ fa 5 ft*itlf 5 ?if c’(fC‘«F fa^'W^Pr^r B-c 5 f 

'6 fkm a?ai i^ricii 1 

?Fca cm cnc^ ca, fia'tsjt^firsT-B 
* 

«(f«n«5F f^^Ttn 

m '«^ ’ifKS ?)ca csc^g wc»ia 

n?M ^'sfa a^ta, 
ata faa'tat^faa SV 1 favfJrtlftH 
SV caca? 'oitafa «tta wsasfS *fwK^8<5,’i5 
ata 5(ta c'ff'sai ^znvi fa^rtaf^f^ra 

(Rifampicin) ; «|<K‘ cal5 3-(4-faat|«( 
nt^nta 'sotfarfa^^^facai faat^af faa^wlf^a 
SV. [ 3 (4-methyl piper azinyl imino 
methyl rifamycin SV ] 
af^ftaf^^ rafiFal ^!?ca fa?t»if^- 
f*T5f ’iti^aa jf^a ^caca? naif^^ 

fa^ptaf^Pfif ^*fa ^aata fenta 1 

fa(rtafnf5T5( f^ca ncaa^rta 5f«ta n^tca 
^18 sfcatn ^ca car *f*i nt«ai c^c^, aci 
«!Ht4«r I «jf«i?lasai8a «r«tta 
a^lcatc^a aftat^ at^c^atartf^faaN t5^* 
ata1>^wtf5Tan vac^s *ttat<| 5(1 1 

ncaaita oq^ *fftai8 ya^na 
^ca nta 4ata^: yqasfe aFtaci—c^TlS 

• a(i ^m\^ a^a. 93/1, aifst^ ^Pajsrsar 
cirt®. 
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'£r«N ^?ll '«4 ¥C*? 

*fr'5 =Ti ^rtPr^fei 
^tC4f I '^‘25®t« 

iJMSf*I *f?t’Fl-f^?l’?1 FCai I «r^c-tw 

5|f« ^4 c^, ««^ 

'^^‘i 

n^tcfl i%? *}'?i »fs? I 

«il<f!f 'e^«l|5 

^Cfl» 41 *i4 4ftt8ra 'sisrtsr 

«if«?^4v c^rc^F ^®a « w?‘3<? ^ftw 
arff4 «ir®ftl f® 'flj? U! '■1^4 |fC6 
'^t?r ‘flJf «iil4 af^ ait« tn 

5lt4t9^4 «q5raft^s{-C4rt}541 
f® v<;s[ ifl-fl ^ft^i ®c»i '«rti»r 

«ltfl lil-C® 054^ <<|1^ ^1^4 ^4 f4ti4 '«4' 

4IClfl <lls»arf^W4 fe*lPir«4 I 
f4tn4 4*\1 ^4 «lt4[ 4=? <* 'ifi^- 

4tl9«f(RNA Polymerase) I «it >ii5iartl*ll5 
«t^4tn C454f ^14 «i'i??4 «l4^^ 

C4FtC4 4^*(tJT I 4^*(#^4 'ii5iarttC44 

f f*l^l «rt45F4tf4 I llt?4 41 C4!t5? «?l4- 

4r^ C4tn 41C44Ft4^ «t|4t:>T4 4tal 
^taftv Vi, '®C4 C»il C^ti[ ap4*r: ®l^4tc»f4 
44»i^l^ 4fti:^ I 4^-ifr^ifl Sfcsr 
4t^1 f® 44 *<l C^rC^F «ltf 44 4 44^ «?f4 
44 4 C4l=4 C«ltl6!iC^ f4C^ 44 I «f44 *14- 

ClF*lj84 «ll4t«f4 4^t4 44 4 *ff»!4tW«f 

44«jt|l»lfl I aitl 44 4 “nR 


^IWlil [ 24’^ 4^, 74 ai^4jt 

4tC45f ^4C4C^ C444 4'^4t4, C®4f4 C4 
4tC>T4 4t«1 3?l4l«fl? aitaflV ?C4Cf, ®tC^« 
4^414 f fi(^t4fnfnC44 f4C-l4T 44tC4^ C4, 
4^ 'e^iS '^l4CtfC?4 'Bits 44 4 *ff«14TC4t9f4 
C4ft4 4^f«f ^C4 41, ^4 *lffl- 

4t:*r^ «t^4tC44 'Bits 44 4 n^4tC4^I^ 
f4*r^T? ^f5 I 

4fm 41^4 '«rHt4f '^4-f4®3tC4 
f® 44 4-S ^*tS f4'«fl^*l 44art^4 ^TtS 44 
4 *lf«14tC4i:®fS '«*rt®'1 f45t4 5FS4t4 4*Ff& 
ftf® 'Blt4Rl f4^t4fnf%4 4^ 44- 

aft^C4S SFl^mt^ fsast^C^S «lt4« 
'« csts^im sfts i c44i enci?, 
«fts 44 4 *tf?'.4tC4ar f% 44 4 C^C4f 
'«JtS 44 4-4 ai^m*l «lt4^ ^4t4 «r*t4 

*l^t4C4' f4^t4fnfn4 «r®tf4® «FC4 ; '0l<t«« 
f4¥t4f^r44 C44t4 444 C4 ^tS 44 4-4 

’PWt4*l ^4* 414 C’ll?, '^tS §*1S 

'S^ 'e^C4S C4ft4 4'»I V 41 I 44 *14 

«lt4 4^4 ^t4 44 4 4U9lf4^ *111:4 41 I 

4>11 Ijnct f4’ft4fnf44 4'^tC4tC’t4 
4ff®]:44^ I 4^ C4t»|f5 4<4'e flf%^»n-f4«1^- 
C44 ’FtCIS 4^fe »14^N4i*t I 4^14*1 4^ C4tcn4 
f6r^«.4t4 «rC9 «SC4^lJl n4C44 firi:4li^4 I 
4^ f6f^^4t4 *FC»1 «IC4V 441 

4¥tflf «lf®^44f 4J4ft4 4FS1 V I '^tl 
4re»1 «[t4 4V «rf®^»1 «l4^t4 V I C4f4 
VI 4f>1 I C4Ft4 ^4t^4 lf4 4^t 
BJltl ^16 «tf^i5rt44f 4J4ft4 =141 V 44< 
C4^1 4ll tl, C»!^ ^4114 4=»|8 fit'll 41411 
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cn c=vtsr 5f5c^ ’jflf'sr, 

'sjnajS'e cHi^ c»!l 

Vi ^11 '•k =?®^1 V 

*tfl"^^ f^nitfV^i ( Ccoss resistance ) I 

c¥t5T «rf^“ 

nc’f^ 91 r 

'91 W> '«t8 
fi«tfi'«t?r v I 

^‘9 I VH\ *119^ •sp 

catena «Pt9l «ilf^ 99^9 

<fl9 5?t9 sit^ft9Jtftf99t*t WtSl *1''SH9 
Stift^I '®fV C9f®^Jt91 f9>TU^ 

^k-iitcna ^*19 '<il 'ei^js f%c9 
=lt3lt9=f*( 9tC99*ft9 C9 ?»1 nt'«9l 
^1 ^9^ ^tit«r*f I ^k9ti:n 9j9^® «isf 

«ff®«rt9C’f9 f9?r9fnfncsi9 ililffs 

91? 9^9 Cf91 9t91 «lf®«ft9C^F9 

‘^k9ttn9 ^"^919?! 91 ^9, 

fll f91t9r’tf9C99 '«^ «?t9t^sft 

9C9 9t9 I 

<J|9*f9 «t^9tC»r9 ^*f9 f99‘t*lfnfnC99 

«r®t9 f9C9 ff g 'BJtWte^l 19C91 I 1969 

# ’fC991 9*n C9f9|'ntr»lt*l9 I. C^»ltC99 

C9^C? StncnT9 l?9t9f ’in^il *lf9?t»19t9 

ntf ^tt?9 ¥C«19 (9991 flC9- 

Cg9 I «I^ f«¥t9fnfn9 >Tt9t91®: 9r(9l9C99 

(91*19 <91 99119 i5t^9tr»I9 1[flCl 

9Fr9 \ 9Jtnt9l5 C9 Cltsf «rf®^9C19 

^9 9 J «r99 f?C¥ <9| 


C9, <fl9t‘i9 «ir3C991 
f9ltt9 f99t9flf99 C9 ®tC9 it^r 9FC9, 
C®9r9 lt®f 19C9 ( *999 4!t9 9W, 
iSt^9tC’T9 <S?t99“nf9af(9t9 f9’?t9fnfn9 19®! 
^CStn 1^9 Clt^i9tC9 f C9C9>i:®t9 i»t-t^t9 
«(f C^?19 £9cf CW9tt9l 9C9Cg 
C9, i5f^atC9 9 ni'‘f®t<SJtf^9 C-19 Ititl 
^19*[ 9 ( 9(99 «{®t(9^ 1C9 I 

1T[91(9 C9tn (91tsifnflt99 '®9»9 «l1t91 
9tf^C9Cg I 1969 5{tC«l^ ^r9C99 
<99^ '«9t^’T9lt9 C9r9i:ill9 C9,11(91(9 C9(Cn9 
15(|9(C99 f91(9f9f9Jl f«rC9 191X91 

3T®9 99 (^ I fl C^ C1C3I ir®(f91 C1(9C1 
1J(’^(9 C9(1(iltl C1(C9 nf91® ^9(9 *(59 
(91(*lf9(95T 9[9(9 lit 9C9 I 'ICJIl ®(^9(l 
«[(Cg, 91 1(^((91 CltlCl 1J1’5((9 C9tn(il(l 
n(9l® 1U9 I *9^ 99C19 '51t91 
9J(^9(C19 9C9I 9^99® 9['^l f® <951 H 
c^ti '«t(9 49 4 ifca C4ri(8c9 ^( 1:9 911 
■®(9 1(91 519 ®(^9(C5T (® 49 *l| 

•ffl® 9(C1 i ' 6 ^ *19 C^cai 4(49199 9(1^1 
fl®(C9 9(5, C9fel 9!? nr9 ^9®®(f91?;?9 l(Cl 
4 i! 5 9i?«llfg4l ^l91Hf99 (9'!rr9®r»!J59 
1(15('# ct(99 «(99 flKCl’«r(C99 C9, 
ni 11(9 49 4 ®(^9(C99 %hz^ f® *119 4 
99J9^ 91( %(J9 ^l(l® ?C® *r(C9, 91 
<599 «I 9^5 9t9 ^C5fg»l I nw «i9» 

'9C91 n9l?Ft-f99(l(9 *19 f9ltC19 

9®y®1 «}9(f9® ^C5Cg I 4^ irtllll lTl«Tf9 
Olntapd CltC9 4(t9t^ C*fC5Cl I C9 
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f® <«4 <H ’!U5l4*f 

^C?, ^*11 f® <44 «4 I 

<i|^ f® vilW 4 tfsI^T 4rca ^fTt^t^- 

caWaft^ =^f‘5tf<«(f c’Flc^ nfirn® 

’fsi 5i^«r =11—C3i%t^ '^'*>1=1 «t«it=i 

<ii«t5i ^Tt^ta at’ltapt^ c’vtcaa 

»ii:«r <flf{3 c^tna ca c'lr^i 

c’fcf, '®t ^®i:aa ^la^fsa i 

faara '^las^e ca^ ®ftai »!^a i?a ta i 
f?F^ faaptaf’lftraa 'sitfa^fkaa na c^fcv 
faaca 'fl^iS f?cafa aib-^i ^caiF, caatt=i 
asitar® =Facq catn 

waf '■ita'6 ca^lt ajtal •I'sa i?ca i 
* 1 % ^asstfa^twa «ii^ catn >iacai atani 
i;a^ i '®(c=iaf ’tcaa®ft’ttca ‘nl fata 
itcaa*fi 'p»i?:i cat i ’m^w 

fa®t^ c?<rc^ cell ?pacf5r, faa'tafnf’ra 
’l?*! «fgr •fiftC'Jif tfjf^i^ac^a '©‘l ^t«r "^ca 
Vf ai '«a^ ^1 fsfia f® •ifiiatca^cT 
aatcai i fa^taMaaa^-r 

^15 "oitf^^ta sfcaciia aijtafjira « 


atal I ^fcfa -2ttafa4 ♦fa^’^la ap*i 
<arMt-2l? ?scacf I 

’iWaa®: fa^tafaf^a «4i^5frta c«llf5caa 
nc? fafjfai atra, ata tc^i c^rt c«rti5caa 
3if#a «ia^i ai ^^m fa^iSa nfaa^a act i 
viiaa af^i ^c^i, f® <fla 4-a §na fa'ia^a 
uiasftta asita <iia ta-nf^iatcaatfcaf ca 
<2fr®3rtaaF aaa a^ata iiia\ «Tta ‘aa 
‘a-a ^*fa f4«a%a f® <44 ^- 

nfiiakasfC*? ca aaa aaca. ^fS ^ff®- 
^ac^a acai fa"55t fa^g at'^afi atac® aca i 
ca sjcw «Jiaa ^ata afar acai, «rga faatafa- 
faaa^a aaKaicift^*! aai «®tc?a «ff®^aa 

fata nlta>l aai i aa-ar srac® fefa^ai- 
f^wtca ca «itca1®a 'acac?, 

®tc® ^tcai fa^f^at® ac*«r^ cat i ®a 
ajt^fa cata faca fa®3ta1al taaa® «rta 
«raa atcat atf^ca «itc^a i ®it aca ^a, 
faatafnfaaa^a aatc<a ausiacaa acait 
at'eai cac® atca cat ai^rcatcaa ^ta’t 
aata®=c«F i ?ac®i (a^tafafaa facat ca 
acaa ^a*, ®ra caa ca'tata 
5^fai cat I 





‘at*f 'G f<i®5tw’ c^tat^ri 

^fafjf f%;T 3T^l?f^‘| 'e C8FC5){5<f 

f^ri 

( 1968, 

1967 « »rt«1^51 3970 :5^?ij ) I 

ff? ’T^rst’in cn 

C=?^ "ait-fl -« C?*11 C^C^, ^1 ^C5»1 

«fntn ^1 cafis^iS^ I'fl- 

<21?f^, 

IT^iJTfSJ JfS?^ Jl'^TiT *lt§::5|^ 

Stir'S? s?w I 'JB^ 

=?i '9f'5in« cfltcn? ^c'® <Ttc?i i 

3?t^ Tm 

f^iiitfn ^1 c^irsifS^ I cwc5?fB^ 

^fiifjfitni^ « Rstfn srit*ft5&i t>, 
*rt53r ‘ncv ^tc«? sttnt^'hf 

'«ft»!t® C*fC?IC^—£»! 51^1^ 'ilt 
ww ^tr»it5=il ’Fat ^cs? J 

, 9rts^l cnci c^, 

c^zm « at?¥ 

f«fs( (Gene) I fS^H- 

c<Ti@t^ Piavi ^ca *^taa a% 

ai^caa '« c^rt^ f®®ia 

ra*it^, «f^r® fajsaii ait!?caa *1® 

‘<i¥iS afcfwtcaa ® 

wtia ft»t*T «r¥®nc¥' >ft'?f®5i ® 

¥t3 »lt®tfn®tf ’€nt'«H »!®t£*r 


a'^fi I >TSit®=i «rw=is»f^¥t'a !»C¥ 

'fl’fJi ¥rt*iai ^a-fa®itC5ia «tti:»itc¥ 

aar® c^£af%, carci^ft ®ta i 

at’Ttifn^ 5llc® DNA 5?t»l¥ 

'^iX, ^1 '®rTn®f^=t (A), '®alf^sr 
(G), (T) (C)— 

^ta a¥t»ia c¥ti? C¥t^ f^t- 

fjp'efet^® uq¥£¥a ’J’l'Sfca ^®a^ l c^t^i f®5f 

ai DNA-a «r\-(fac-f£a 
Ji^fujiCJia siiait ^jf^Fca «itt¥ 

'«irtf»fcsii 'aiTtf*T®®f^a ^tspt^ia ’ti^® i 

C5fr5ij5¥ c¥l® I 

<^1a£?c¥ c«rti?csra ¥tcafa '®a»'a fn^f^pf 
'8Utf%£®a *rca^ i cn% ®f, si^^i, c¥t?- 
«jtB^a. *!¥, 5*1 Njtf^a «f«(H 
tnt*rtsi c«ft|Sj( i a'S'acn 'oi^f^® 
c^tntii^ta faf®a cstrfBsr, catn «(f®catMa 
catra^fii=i, «tf^c«|5r a^csia fkm- 
cjftfasf |®jtrir c^rtfSsf'^t^a i '«ita ^¥- 
c¥tiaa nw ¥fa®\a atntaf^^ 

fapata ®ca ca ai 

4S(8rt^*r, cn«f^« c«ftf5a \ 
c^tfna, ®tc’itc«rfHa <2r^r® 
c«ft{Saaft^a ( at^ta^ RNA-a atana 
DNA-I 1^¥ ¥ca caa c?C5a c¥Wa 
¥¥51 c¥t!t f¥ nfaatci ^®fa ^ra i 

¥tC5f^ f®caa acai c¥Ta ¥t¥r¥ 
DNA aifia c¥t¥ta « 

¥t¥C¥ a^¥ai <«¥ ai «<i¥tfa¥ 
* a^ fawta af^a, f^¥t®l-9 
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cft=r ^t«t*l ) 

'St# JTCTC'® Vi aFfS*5[< «fl^igrt^si #i cfttiSsr 

^UnU 'fn ^Jtfsiwi 
^Jtf5t® ) ^1 ^'sf# fc# 

I f^W# #¥51 (#>15#^c#¥ #^“f- 
«f« « #itRr c^f’^ri #t# I c#5(*T, 

’fJt»ik^Prf^#i cstc’t ^¥f5 

^Tt»itt^f5f "r##ta ("f#fli ?r«f# 
¥TtC^tr#f ) f#*tt¥ V 511, ¥C»! 

^ -t^fll 511%^ ## I «tT#t# Pl5f®[ (^*1 

^jtf^f ##1 eaten ^tf^tf#^ aFl5*a;< f^cJii- 
entfan ?«f# ??, at# ¥cn #5* ^t# ’?t'®tf#¥ 
¥[f#ie¥[si *if##^cn# ¥t¥r ¥#c'® ntr# ni, 
^t# ntn #v¥pr¥i enmt’^t# ni ^c# ^tc®# 
n's cnnti i c¥tn Sntc# ^f«tf#¥ 
c«rtf5n ^'sf## = 5 ^, fSrsr cnc? <£fe#-f 

¥f#w c?«#i at#, ^t?cn apig n^entan 
nte# I ffar# f^st r»cn# 

#t'^t# |s#tnf '^’laencij# f«i!t 

n^ent^sf, c¥tn f^en# f^#t #j^ 

#1 #?« #t#i v'^ c#rc5if5¥ 

|fi?^#tffl>ii# ¥t^ I 

a'^ntrn v(im <n¥^i ^tn c^k^ff, 
ana #tse## (^r^tsi «rt% « ^fse«r# 
enstiffe) %ii# nkn# nr##'^# 

>it#sf 'wt# ’Brn®# ^aatfantn =1# 1 cntatni 
nfl*1<¥i*ntn cft^ Tm n^eaa»i ¥#e3 nn# 
¥t#r¥ni «f#^e'5 «i'5fc#r ^t#'« 'Bftnf 
f%cn# n^caa'f^ n®# ¥ea 1 ^t'it'S 
f#nf#®fnni# c#¥feln ‘##^1® «rt?Ff«¥ 
t. c¥tnt^ cnc¥ c## ^ac^s n’fn 
aeiea# 1 «f##jc'5 c# '®tc#t c¥t¥, 'Sftaai 
^ ^t®tr#¥ fwn <sfff® cnc¥ #1 
ffai# feme# ¥#t® n'^n ¥c#i 1 

f#i#n#1c‘5f# ac'®, ’'fffen #®e## awj^ 


f^e## tic#tn atsim «tt#c®# awfxien 
#tc#i ainn ¥ni #c5f, f¥«tc# «?t#r«fcf 
f^tsf# (EfMtn at# ? fflfnc® c«i 
nt#t#*i #15 batata f#cn 

at# #t I «ff#l «rt#i¥tt## 

c¥iar H^tfn f^c## mw atft«tt# 

n^talfar® a'sat nw^ta 1 

¥t#¥l5 3T®t#j ^ntt## n®tn nt^at 
cnca I ¥i5¥iJln 'stlatnta dit ¥tta 
#T#at# ¥#i enc^ ntcfl 1 «ti|atn ac«¥ 
isf? « ^c## n^attant? 

#® I »«t<5 'BTtea ataratc# (aals fiifeOF® 
-ssilt^® (DNA #1 RNA), ^t# ^tfl 

5t#f?c¥ c«rtiBt## -Bit### I m n#t3!f5*t 1 

'Of® cat# #ft#c¥tc## nc#;^ ‘«t## a^n^fa 
n®#i cat# ^r^atn #?1#caf#ca artap## 
a##t# #m c«fti®:## earn# #ttc# nc*? 
ntca, '9?; f%®c## fa^fsFa aiitf#® catc## 
f^sc# ^c#n ac#i fa^fya ^fjtfn® 
#1 «tt#tn f«f# ^ta nta'5 a[5j*it#t 'st^- 
attn# cnc?[# fent#t% fnlfipa '®Ttfn® « 
c«n{g# ^®fa ataca c## Brt«ta?t®i catcaa 
anttaWn f#t«fa attar ntf^tai >siHtc# 
'stiaten# ifa nc®i «if#aM 'stiatena 
c#¥ta «rr®|5 catt# ><¥{5 n^aia ®t^- 
atn ^ atnt ^tai c¥tac¥ atfBca 
cafaca nc?, «rt#ta ^®# ^a# catata 
^taF## ¥ia} 'nflfK 'stlatn^fn ca catt# 
’faitiia 'stta^ aac® i faa a®a- 
#jfn ®t>atn '»itt¥, atai 9^tai ‘ataTl*! 
a® enfcatcaa «rt«tta cat# enta catatata 
#ta, c?ac¥tc#a cat# ataV nff^nt## ata 
#11 SV40 '9 enttn njtPtrntni at^atn 
(SPV) vain DNA-^ 'st^atn, ata,i 
#1i;c#a cat# af® ata #11 «fl^i{5a c# 
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DNA-C'® 

^f%»l DNA fsfjr 

yf<^^ C’T^ 'st^ntc’T^ 

5TC«r > f^sr cvr?c^ta «rc^"r ^j^tcsri 
I 

^T^nnis ^jtRi I cfltc’f 'sfJt»itf=^H 

^Uw ^Tital 'Birtr^rsa =^l 

^-JFTni^-f <4|5?iaFt^5l SJ1 '«lt«F^ta ^£91 I 
’rff SV-40 ^tlatCJT 

^«faa at'^1 

^1 ftfs? c^fn area ^ ^tlat»r f?ea cat%car 

^ai ata. ^t^c»r cat%a c?ci^ ^ 
^«fa ?ea iflat caftlS 

c^ca atea i a^faa %tlat»T cm^ ataea, 
catafSa cata aa»a at^ca ai i 
SPV 'st^atena fs^a ataaeae^ -iiaFata 
«rca-t sffaca faea aia ^ta 
’fNftfa^i afarc® caai c«rew i SPV faca 
'Bfta'a ^?F2farta 3T?5Sf f%a f^atfna ^atijaa 
aatc^i 'sftf^faraai catc’f aea? ^tf^ffaa 
^rtfacai ^Ft%®a at^ai cae^ ata i •aa 
a'e^i ataf%if « 'srta« '^acaaf 

caai caa i SPV fata ’r^a'tfaa ^ae^f 
caFtra ^itf^tasf iiiasFt^a <2f^« ^ai <1? 
viiamla '•itf^caac^ c^car carc«i i 

DNA at RNA-^l^ ^'oa ca!t%a ®t^- 
atena fapta^ aaf^taaF DNA ai RNA fifa 
catn ^ca caafa ^larns i^cacfi 

RNA~'»t^atca cfta DNA atc’f ail 
RNA-I nje^ii ^ta c^FcalSar i 
cai¥ c^ta fac-fa isaait^caa ^ncai% at^taa 
RNA asftsja*} ^ca RNA-^t^atcaa atajta 
«rt%a cat^ fara «fcai ^attai a^ai 
' 9 % 4tatafa, |5«taai- oiaart^caa f^a ^ ^ta 
7 


afeaKtat^ strata %c«r at^ai-afai 
arf^ara =»a i catfa'® 'strata, «rifc®cai 
^r^atae?F« *ifaajv (Mut.ited) ?aca ^ta 
cat?r ara^l vfaca faea at^far f^atca 
ajaateaa a^taai «itca i 

afeara ^^«fca Ci9fta<i5af 

^f8?faatfa^-^a 5Tt?traT ^Fai cac® *ftea i 
ntc^a caata fHaa RNA f«Fa RNA- 
®f|atcaa nt^teai i^f^ta c?®ai i 

na^^ta caai ^tata? *tt®ta «t|ata 
TMV (Tabacco Mosaic Virus) RNA-c« 
atfaaF^i poly A ('«rjtc®riisr 
T? 1 ^® *fa *ta ^®fir) ^ ^ RNA 

r?ca ®tat¥ nt'stcar 'Sft3Ft« aFai ac«t ^ 

nflaf«® RNA -arfata TMV 
^ea 5e«i i -if aawt’® TMV-c's aaf^fa^ 
poly A at^i atarata vr^«i ’afijstt^Pra (na 
na sitlPra ^ritfacai ^itr*T® c«rti6e?a 
*r® a^) ^®fa ^a ^*ffa •fNai f^ntea, 
^tai AAA 5C5f 9itlf>rcaa 5rc!F® I 
cfiftf^ca 9it^f>i5i ara ata aa^a ^ta 
«tt%9r c5fti§eaa ^?^ata ^Fai af^ 
^nfa^^^^tea a^^ia^aa ncaa »ttc^a 
'syf^’pa sia, Jiaa RNA «t^ate>T >ii®tca 
poly A caN ^ea ?ai ^a, 

^ ?Tca'« *jf»i9itlf»ra ^®fa ntea i ^pc^i 
FRaa caef atra i «qt®tca ^tlar^r 

‘a^ata ^®fa afaw^ safcai ^tcaca^ 

«T8rat ®ttati:a[« ^ cwc^iiS^F at^i ataFca, 
atiaa fata ^tata a^a a^a ’^asie^ n^apffa^ 

=f ai atea i 

sata^ a^faj ui^fS ^nta ^efatea 
a>f^a Fst^afr ^ vai i 
^acaFtea, aiJtata »iaa ^aa'® 

¥aa'« =fca aF^^F^fa ^l^ata 
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(Pscudovirion) iiy(, ^rtlca 
'»t^^iti:’T?i c«flf5cs?a sit^f^rtcif 

fsfsr I uiHi ’fsi ’?tc'^, ff^*r 

f^fefaFgf 'sfirf^® f^c!T« c^t^f 

^itatt’Ts sttaK»i fsfsjc^ 

»!^C4N apai I 

i f®Pr 'BiTtr»iata c#ta c'Jc^ 
5ic?ia f'siscaa >i*i^ 

« caa f^ca '*1® «iitf^ata 

f?tai^5T I ffiaa 'Bijtf^ai ' 9 ^ 

«irtc^ 511, «faf5fC51« I '^^fs 

a?taraftta ^ta f^i^f^aluna awc^i 'siw t%^- 
f^aPl ^if^cat^r^ «Fai (Transplant) n.'^sf 
ait*ita I ®5t5iiaf c«rC5il§^ Ifii^atfav^i 
aptc®? ’it’ttc^ii cac« *ttca 1 aai ’itaF, 

ca?t5f affBa ®fcsr afta'« f^'sta ai 
cftif faaftal 'fla’Sftt*? 

5111 '»fais '£r®jc«ra avfr^ 

»iai53® « >5^ ift'sta c?? cacaf 
«iap »T^cat^C5ia cfIi w «\ z % i c ^ c ^ z ^ 'q^faiji 
«iat5f®; 1 «}a»ii5: ^raaa^ ^ftvsta 

tff'sjiT *tf«ai; fa^a^: istCl'sta c’tff 
^incaa fii^jar f^|f?5T *iiat 
jpca I «t«rfatC5i3 acaci faart'lta 
a^a «rf^ wiTa1t5fa 'Bit®T«Cl‘i 


■sif^tafa^ff^ (Iramuno-response) I 
«t^TKtc5i cvtcaa fe*fai| ^Ttt*Sc8?5i'«f^ 

«itci51 aff «itaai catta faiara «f«jtaa 
fafg carta fan *f?t«Ft»rfca {8^ aft*i5tca 
^tcaa afa® a^fa uqa^ nca ®tc?a fa^f^stc'ia 
a«rc«i 1?*? ajf^a fa^rgrjtn gfata faca > 
c^ta 5f?nt^a 5fgc^ ntfa, 
cat^a caf cvta n^itata ’faca =ii 1 

'Bras fafeOFat^r (r=i^f^ata^ f^c5ia 
"Bitafnia) atarata ¥C»i atf«® 
i?«fa atiica 1 

fenca a®asf»i fe«rt?aa 'Bitc^itf^® ann, 
«lta >ia'®f9ic«| witafhs ajf^ra 3 f! 5 atatala 
§nta afi® 1 c^^tajS^ If^faatfa^ca; 
' 01 ^ vflffg f?c¥« t^n at«ai cac^ ntca 1 
c»Ti5 ^cai, ^cata '«iU’r^ «raai«> «t^ian 
1%5f-3Tntja-r faalaa 3»ca ca'«ai, atc'® 

'S fa-^®r'®t5i'^a ataa cntl ^®fa 
apai ata 1 c^tfa^ ai t<i?pf 5 c^Fta can 
c£)f^ arsicaa 'sifa^a 

ataacnttr '^fa «Fai ^ta ‘a^l5 ^at^aa 
(wta 'efawR, sftsiata*^, 1971 ailaj) 1 aa 

^tcar caala «iti:a '"inaf ’Ttatf^’P 
sQ atafa^ jfa’S’ta ^ai 'star® ?ra 1 
'lat^-fawta^, at|-fa®ta*l'« '^^a-^^st^CTa 
‘iigFratr^r na ^ra^ta RtniPata faa? « 
®ta >iatatcaa af'ai Tm ^par® ^ca 1 «rana 
fsi ^tanra c»t ^ftwtsai 5Fai aa 1 
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csn^ra c^riS^t^ f^f^’mr 

t 'sw^ '« 3^tf! tid% c5ttt)^ 

cv^ 1 WI1 ^ «!9l^»m{’s# ^ ^ c9T»Trr<Rf ^ "af^ 

cBtc^i^ c»ft^ s(«a f«^ «iw TO c?(^=(t?[ ^ to i 




'8 

«ii5[^ §tc? <11 fwc®i cstt’^r <i^cn 

%^i 3(^ ^i^t“f c>r«rn5i: •stp^ c^t? 

J5^&l i 

^t3«i cn^tw ^t^t»r c^t, I 

C^fCW ^1 ^^IJt?! 3^^ c^f^tcq '5rtC®Tl-'^t^<tf^'? I 

c*!^tcs? ^ c^\ c^t i CJi'itcsr fw^i 'sjtc’T ^\’<A 

i^kK ?jt'®Q ^tc^ I 'srtc»ri mk=? .cmwf^fw c»r^. c^^*! 

^5, 'si^tgi 8ff?i'!tt«Pr ^t*ttc?i C5C^ <1tc^ i 

#t? c<«ic^ cif^l 3itw ^^^1 <»rt®it?i ^tn ^it»! 

c^z^ §tc??[ c^ ^jt»r c?^ 3(tf, <51^ <2ft^ 5t?i«*i I tt? c-ic^' 

5|1 I >41^ ^t^®l <jRftC« '®ltCeTl 

^R?(? R^gR'® I 

«it5ju??i 'sii^tc»f c«f«[3i gtc®r?i ^®Ti mz^ <it^. ttw?( ^r^tc‘*f'« 

c*!^<i c«f’«rj 3itc^ ! ^z^ R<ifr« i m^ <|R^c^ 

tt^r cwR, ft? c<ic^ '®^ji? c«f^1 «fR5<1c??i ^Rft i «4i<ltw 

^'1=1 ^IF^m '2ff%<1? ft? ZHZ^ ^Rfrc^ <1t»ltll CW'ltC^ i C^'ltCSI 

<5f ^Rft I aj'«(t5i c‘ic^ c?’iR ft? f?c^ •iiRc^t 

. 'f\U'^y ftc??r ^t^ptc*f c?^i 35rt?:^ m ^z^ i 

ftc? <j< ^Rft, c^i'^ftcsi ^<(51 ^tc®TR ?fR5r' ^rc?i 

ft? C^^ ^tC^Tl f?t^ I «t:|t?ltc»l^ c*!^tcsr C?t^ C?tf ^'^Z^ €^^<11 

*itc^ I ^Rtm «it^tc*r ft? 'Qi^ c^tc^ I f%^ ftc??r 
^t5Ftc*f ^Rftc^ ’^t ofi\ m 311—c?^i ^\z'^ ^^istc*r?f ’^R^t’si 
ft?f 35C?i c»r»! I ^RttiRii^ c?^ ^tc^ «it^tcH ^T?r RtiJ^ 
^tc^i ‘ii^ ^^<1 ?[cait, ft? f?c^ ^^^1 
RR:5 ^tc«t I «C? ^9! I ^W fit??!' 

c? cHz^ ’^rRfrc^ f?M« c?^i ^itc?. c^i'^ttcsi ^z^ 

«iW“r «i?Rp*t 311 TO'« ^Rft ^tfttt^i ^5*1 5wcf 
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"sjijj^i c^f^, §tc5f I ^f^fr W 

'Sits gtcfs sjtsf^tc^i i-<ic»r ^vs «its &t? ^tsts i Ik'f 

=^^<sj^«j ^Rsts 5i« ssc^^ ®ii:9i 51S, 5ts ^^ts'e cs% i 

#tlfS '51t^tC“l ^R% ‘Sf?*l 'Slf^ »lt«lt® SJtTO I §r? C«J|C^ WSI 

^tcs, ^Rfrs Rst^ 5tfts ^tcn i£|^^1 C^t^ '5f^^tst6?a ’^Tsi I 

<il^1 ^ts sin, ^R% ^CS^S ^ts c^ to «ilt 

C»*fCS5t C«f<ri ’Itcs I 

»i)st? ^t>!l I c'f'^ri ^itcs R^*i 

'Slts^tcs—^1S ^ts 'SltC^Tt^ 5CS C5C!l R®*! cs% ! sti:^? 

^Rftcss C?<IC^ ^tcs aiss^l ^ts1 R>ltw I ^R?t 

'Sit? '?saF 'Sftir ^**(5 c?^l5i, 

^ts c5c^ cs% w c<«fcsf ^Rftc^ I m ^ts«i 'sifcf t 

'^iSp ^Rf^S CWS to?f I '®t^ ^355 ^RflS ^TStSCS '^ftC^ '®ltJ>l, 

^fs cts^i Rss^t^ 'siRtws Rcs^ c^pstciil «ttc:^ 1 ^ts*ls iiiss| 

^CS »1CS CSC'®^ <ilS5^i ci^tfe 'Si[^»f SI ^5Tt «ft^S1 CW'^tC^ l '®l’*l^ 

^ajs c»«fi:^ c?si stc^i ^R^ sss ^ia?s >isc5cs s^tcf, ’jRfts 

^tc®itto I ^z^t hssjj 1 

^raFS «its5tc*f <iis5^l R^tss^^ ’^Rfr ^ Itcws RR^ ^RaFst 1 

^Z^ ?IS, ^ts toN S®I '^ttsiC'^l^ltRl^tCS ^t^l- 

»itR I "sit^ftc*! c?si stcs '®tsts c^i^il—cs^si 'sitsisl c«fR ^Rfts 
^ts5tc*f 1 '«aF CSS51—*tR, c^T^^si si ?y:^i »is m c<z^t 

lilSil 5is|5i3i-«f^e. ctfSC'® ^t«^1 ’Qtts 1 *51^51^3^? SCSl^ fSCSS 

^Rt'«Ri mm ^tcsi ^z^^ ^ts t 

^^ajss nt8^i c»ts m «DSTs ’ll c*f^?ii Sts* I cs ^i*B^ I 
ttcws 'sjtf'nc*!? ^Rfts cs sscss ^tf^, c^sR ^css to?i Rs* 
mz^ sisl s^s RRis stcs* I «5^st' ^tS5tc*f R?s ^cs %^z^ stcs*— 
Rsi-stRs ’119111# 

^css ^R^s cscs* IS cs^ s^ 1 'sjtstuss '®it^tc*l waps 

^tsiunti gjss sR'srtcis 1 s? 'SsiS 59 Res Tmm ^ns 

I "qtiilcsa 'estcs'« '^c'^tss ss 1 
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'^c«c?r c'f’*!! ?tc^ I \c*i<i ®<t^tc»r 

iftf% cm i 

'il«Jl?l ^^Z^ I 'stt^tC^r C'itC^ ^zi^i 

CW^\ I 24 '^i: 37 Rs ^c^t¥9 ctf’«(C^ ’tt'e^-1 
I ^mm 'sfWc’t ^R%^ ^t?f >i^jl^t?it?i 

'5(t5(ti:«f?i ^t«Ptc»r ctfR i emu- 

c«f^t I ^T-^l^<tN*r c>T'«(tR >1^ 

c^z^ ^tc?i I ft?c^ ’»{tfq C5tcn^ cm cf^c^ ^Iz^ i 5r5fC5i?f R^^- 
^5f C^PtC^tJT ewi^ ( 16 Rsj R? A]U ) 5r»!« 

«5^| I M?tc»r c^’^d ?iti:^ 

85“ ^,C® 'SltsftCW^ Mc'f^ C5C?f ^ts?t< «*1 C^% o()?f§l «{1®l1 CEF^ 

^»jt R51C'?— ^z^\ sisfs^ar? I 
5(9r9T c^z^ tfim I «it^t»f nRw <«it^c®! 

^Az^ cf'^n ^iz^ ’^u^z^ '®5t5itc^ii ^t^tc*i^ ^c^?f '®IM c^ii& I 
f^^ mz^t 5t^ ^z^ ^z^ I ^ 'Sit'< ^i|»j)- 

R«i I tsajs '«jt?r ^Rfre^ c^«j2=i?it3i ^^zm c?'*}! ^itc^— 

^t^i >!c«f ^z^ '5ir^?f I *tRci^ cm cfr^tc^ i 

c^ ^z^ 'ic's ; 5fc«t I ^^sic?p 

^z^ cn^ R?it^ -nu^U f%^?f wtf^cTi 'sjtcfs?! ^UU 
R*rt®i *?ttT^9it^ c^^ «2ttt's '5^’sf^ c»rt?jtc^ c*t^ ?c?j c^c^ i ^z^ <sM 

f%I ^^1 I 

«rR?r i *tR^ R^it^ »nR-^ci?r m 

^'\m\ c^z^ cw^l 5^11 c^^ c«rc^ 640“ ^^K*f '®t?5i i 50“ 

«f9i %^\ ctf’«(i I ^5 i?{«Ri=b ‘^m ^tai '5[ti:5itf^p«, 

?t?i 



*tlWl 

<3 m %5 Cf «^1 ^^rl I C«r^t?T «FC9 

CRt^ 3!^r5 2 I J| JTsrniii 5 t:*ij 5^, 41^, 3fe, 21^ ^ l<& 'src’sr^r 

’tt3i5ff%®i ?r«ft3Fcsi (?»%, c^%, ’ll t5 

«PST I C?Ft^ «rc*5t9^ 1^^ ^1 31^^ I 

1. c^Ht& 

ct^ ^ C9ltf?^ CTt^t^^tC’T 

ls5 
1; 50 
1 5 500 
1 5 5000 

2. %5l ? 

3(15^ 

^N«si 

Jit^f 

3. m-— 

c^ 'sitc^, ^tc??r 

C3rt^t#«tw— 

20 

200 

2000 

20000 

4. c^H ? 

f^f3[ 

?}JTl&^t3^ 
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5 . CJ^tsiI 1 # 5 » (Chromatin) Ctf'^tl ?t 5 ? 

( 444 m ^ 1^5 ) 




C^)»{9\ I »t^t^?i >si^^ C?fC^1 >6 'it?l f^u 

5^rc?i5i cn, «f^ c^ilf^^ *(^ ^i 

'51<t>ltf«^ ^?n ^tu i C3PT=? c^'t^ 

c?ic^1 '« C?c»f?f f^satjft 'Q 

STR 'ii^ *rt?[*ti ^ 'ec^ c\ cast's 
K\JZ^ ^?fC^1 ?lt»l1?lf^^ <2ff^5l?[ 

^?i %i »iif^irl « 

'ed RT5st4^ TO?tii, ^tR?r «t<rtif ^:«ir>» 

c^^t5 I ^1 ^1 

cf\W\ ?5i«Ti mm «it^?i i cmw, ^»il, 

«isii, *ft3Tf «r’§f« 1 ?9» ’ttir« «rtff^ ^k^z^ ♦rfi*r« 

c>Tt^t5 1 ^ *ftiinr?r ^zm '5rjt»ic^f^5^?ii ^tnr® ^ 

CT, c^m ^f? ^i?it ^ms «ttR3i, 

m SRR mm «rt^c¥ cmt^\^ *tfl*t« ^it wz.^ { 
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S5f»( 'S f^lWl 

«(itf%® « ^tlc^rciFt^^ 

'5f5r I 'e c»Tt^W 's 

c?t^¥ «fltf^t?Jl f?f«f?ll (Aqua Regia)—i<i^ HNO» 'Q 'st^ 

HCl-a^f f5T»|ei I «jt|, 

'sitfiif^ I CT *m ^si^^csi?! ^C9|g f^<t»T ^ 

C»T«r5»r? 'siirsT^^fsi^WIJ ?t^ I ^^*5 

^«.>[tjft i\-\ 5]^ ifl^s; C^lt^ll I 

^t«1 (Philosopher's stone) <^14? 

f^^’? >2rbi^ fgt^ gt^«tt?f =»?ft i 

C*! ^-sf ?t^t?1 C^UU C5ltC^ ’It^t^T I 

m ^ f^€tg >41^1^ I 

'ailt»!C^R?r 15^t?f ^e*>ft|t (fC915i I 

«1115rc^f*f-:^tij '6 

Twit'S xi'f f% c?c*f I 5^1 — 

^t?r*< c?fc^1 '9 jn'Ts <^4sf ?4i? ^iTtsTC^f^ ^§15 1 

c^ C7^^, <1? w4r 'e f^istcsf fe^isi 

5^11 'sj^tgj f%^ '^ttg »}^sj »f\j5t# *t'® 

cv’n fk^ i ww ^tc??i 

C5tC^ CVf^C^ I ^t?r«l «ITt5TC51Jf^?l f^Bsr^c?^ SIJ*(I 

^1 c«iC4J 3Fsi*tc ^dff9! i *pcsi ^^- 

>fT«it3[:®r?r WM mx «iit®TC«i5f^?i «tt?f 

i^c?J ^^3p5j 35^ I ^Itg ^it?itc»T»T»rt^ s^tcsi mm 

^c^ir^ar— c^tm «rf«c9tw^ ^?ii— 

m\ I 'iTt^!t'.3ii9i>itc^?i «i®tc^ mi ^tr^t s^lf 

«tc^ im I ^fa|5i c»its?i ^<8% WC9 ^c^g“ri 

Mf^r.g T\u, r^'% '®iR^t’*r '»iTt5n:^f^^cw?it ^snitc’aff 

^?i1 ’Ti ^tcscSl 

c^fk^z^ ^z'^ \ c«rc^ f^rs« c^tc^ 3?^^ ^J^ 

f5^f« ^ arNt^tir 
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fk^ 0!(\^ ?Ft«r I »T^5r»r '^srt^t^rtC'S^ fimt^ 

?f4t^ c^ftfSjJir '6 c^f^ c^h 

I 5pc^ 

«f^tf*r^ ^5 I f^«st%i c^, ^tfsputii 

Csh^^ ^^ftC<?! 31¥^ 5^^ I <X1^ ’til C=^t5|t bsf^lH «tC5^1 ^VSi 

•JEI^n «IC5|ipfel -Blt^f^ip Ht’l »!t« \ 

'si^’Sr «itw tfi^ **n5l%« «itf^^tii ?«?tn 

¥Tt31C^f^»&C(f?r ^3T¥5? 5|1 5(C5? C^t^t'e 3|stil*1 « 

wtfsi, c^ftn^ ’twtc<iT'’tn^t^c^ 'sitrf c<5tt§»f. 

I iSm S(C*(T C«rt^C5t?l ^V^J\ ’r?tc<ll Htc^t, 

C5i>^?p i^«rt^«!r^ ’tn^it^i:^ itfw c-srt^CTU »i^'«ti1 ^^itc^tt iit?twi 
<4^ csi\fii^ ’f?r:< ’tf^«t^ I cii3i=i—<ii^^i CTt^itii c«rt^it '«itc? 

79 •ii’p^i ’rt?rc<??[ c<2rt^^ 80, nf? ^’ttw 

’ftsi?!! ’fUSIt^ CcSft^iT C?«llt I|t9, ^Z^ (71^1 

yc^ I '8ltPf ^ "^PJpsitSsf ’^an 

’iT^tcirr cshfS^iF ’t'ftc<ii Kt’ft^?! ^fetcsii i 

cnmt'Q c’tc® ’ttf^ 1 ws ntw c«i* «ii?f ifcsi c^tt^rm 

\»II6 CAU ntc^ I ^1 S|1, USM ’tisf^:® C»Tt511 »PH1 

'«1®J¥ ^iy»rf*tT ^r\ ^TK C»tl5lt?l CRH CH^^ ^Z^ I ^®1IU 
i5iit*icHsfsi’^:«ni ’tH^T’iNH ^tw yitHtcwn ^tc® •iirsi'® fwcn 

3T¥tH5t1 I 

HC»*fyt’ttHrli 


»i:5f sftStHH ’tfs^H ‘*rttt=( HsfsH C«tt5P^ I ^m: <srt5tsT 5pt«T CHZ^k 

^Z^ I «tR®H <flt5tsi ^Q »?<2ftl1'5l 

f^»t% ^rerstH \¥»tii ^zm c?^ ntn i 

C«tC¥ Wti^l HtH, fSrirtH f^’ttlt 

?ttr ^ Ttsr «tt^ W’t ^twtH ’tt^ t 

(?it*«n:^« fSp^r’tSi ^\ ^tpft«r.¥?ti TOffWSf» m m tl»r «ttir 
8 
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?.tWt9 I 

t£i;^-*f’ 'sjtfif ^t^'S ’5r®Ti ^t?i!:^?( f^a?^ 

^t^»ri 5ff^T3W^t?f =5s«f1 c^ 5^1 ? 

^’sr?F«[i—cwt^ ^U\ f%5{¥ ’it'Girl i ^t?i 

sic<T f%^?f ^1 I ^i^ 

(Meleagrina) 1 t£ifel C^t«lt^1 ^1 C’tf^^^C'lt^l (Pelecypoda) 

0t% I f%5fr^ c¥i:??f ^-■^t^*f C'«('N^ I 

'8fvC**f vfil I 

'5r^*i ^\m »*i^ f^I^l i 

cy\ >R?[ 5rr? c^u ^t^s? ^z^ cj^^i '®t?r 

cTfc^ #t^t^ 51^ «((:® «ft<:^ I ^t<T c?5 c«tc^ 

«r^t^ ^<:?r ^*tl1&?i 5^f?c¥ C5f|^ f?c?i ^itl^c^ 

»!?% CT?! I c?c^?r =¥®tt1^ «ii:^(:'^ 

c*it^1 I w ’^f^ ^t?ii ^[t^, c»iOT »*t^ C’*(l5i^f^ 

f^R®T ^t?r ^t?i cwz^^ w 

C^f«:W <1C^ «ltC^ I ^ C®5Ttl^?l Ts ®115?I, 

;^5T, ^t«f1 <2r^f^ cf[ C^^ ^zi^ ^twtn I 

f%^ 11.1 ^Wjz'^'^ aFif-3ft^it5 I 

^t«ft?'i cRc?ir»r?r« ??[ ^^t?( 5it®il t <2rc5l5^5T 

^z^\ ^ I nt^tc?r r4? i f%i *fc«j 

^^sp^ssfir .i)C5^s?itJ?i^ =it««1 ^st^Va ?c«? 

f?c^ =is?i f%i% V\ ^T5 I 

^sit^lsT ^^t?I 5T«1FSI ^COT I tl)^ 

's^\ I (M »i'gOT c^t^ cMt^si 

'?sf%^ I '^T^nis c^ c»il «8it^ii^tf^ 

*lt^ CJT C^Cf C^Jt? ^5t^1 »|^<3Ene 

^’*8 «s5f3r=^ii! jft^ti^j 5¥«n ippivi ^twn c-^m 

c«r,cwi;^?( ^n <lf 
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«fc«n*t ?[r^ ^ ^^'Sr i 

'^m c«fc¥ c«r^ 1 

:3^t^ B;tu 'SIC^T^I 5ISJW mcsi c^ '2f^'Q 

'ed, <2r^9f <2rc^tc^ ®c^ i 

^^*l-^<?1 '?sf%5ir 5Elt^ I ?f’<C5Rl 51®'^? C91CM '^f#'^l% 

I c’ffi'M '5rc5(^ ’^f® i '®tft®l 

\^t?r ^^lrc«f?r ‘Sft'T^tf^fl «ftc^ «(^?r i 

till »r^q 

^«t?raf ^z■^l%^ I ?fc?i^ ^lf*f?:^tf^5it?i u^i'‘yti:*i^®rmtc^ 

5tc^^5is f'Q^t^tf^ « ^u '»rt^9 ’f^C'^ m 

I ^tsi ^ti^?( c5]4iB5i 

15?9I ^ '5lt5t^ <2t^t?r >it^f^^' 

^c<j5T i c>T^tci? mz^ m «f%*» (2ff^f?si c^^ieptu 

i^?r ^1 ^1 qi ?rr^t?f 

«t^?l I ^rr»lf^?lt5(, ^TtC5?tfH5l «{^f® ^5f^«T ^fft< 

<2fc?(m ^?ii ^ ®tc?^ '5’5 ^ I »i3ii:?r '?sf%ii 

"SfcaiHst^ ^f%?:?i c?e?(1 i 

^tClf?I C^fC? «ft51t?r I ®TC*f^ Cf^ 

«tJ®T?:n?I <15 <2rc»l<1 to f5C5 C^STC^ <111^ I '5lia5t’t6tC55 
<15 ^tof^C5s '®lt5t5 CBt5t5pr5 Wr»l CfC® C?«5l ^5 I ®t?l^5 mVi 

<1C5 ^fC*f5 ^Cai,CTO5 to5 C^r^P ^1 ^5 C=^'Q5l ^ I 

5^(5® ^'Sft^lr =^^158? ^^5 ««ft5 I to ^tsi 
^c<l^1 ^«f I ^t5 nc^ ■ ¥to ^5 '?s^5c«5 i 

^t5*l, \^t5 C^3t 55flftl^5 ^<15 ^T5 >Tf5Tfr^iT 5C5 55 

to55 ^5t5 «IW50 <1551 spto «i? «tC®Tn 

^5 <1?P ^’6515 5i:«5 5t^t5'e l?5 1 f?5s f^C5 

W ^T55t5 5sf5® ^^t5 t5 • 


S»t5F59im ^tm 



«rt^« i 

09^ ’tift«& ’nHm ^tt®p cm^ I 

s?c%w?i ®i1'^l 

I C*(N91 f^’Ttl^ 

^nm C 5 it^»i ’sc^ii 5 jfsr^ ^cKc^i 1200 

^i^n*i ’st^rc^ ^U\ 1 

^R5?I1 C^t"*1t^5j ?}t«'9^t:»I »TW?f «£I^M I 

^vsBt mu^i »it^i » 

I qt-jp! ^rffii <i)^i& #t^«?t® c?;ff5i ^»ft< I 
«(?ii:«t?i' c«fc^ w*!# ckK 1 

^9f1 ^5 I ^’C^(#lC® ^911 Laccifer lacca I 

’t9lt*t> ^91 «t^f« 5»?l^ »ft1t?[ 

BFt^ im mi^ c^c«( 1 c^ 

9lW#t^ ^t^sts <2151 ^C«, C»ll *1^ ^9f1 I 

^ ^T'nn’ttw mz^ ^t»f^ c^^^ * 1 ^ ‘ 91 H’ c^c'^p 

9it^1 ^%^fk I nt^'S 9lt^ WC5J «flK 17,000 

90,000 «fcnt^5t I 

t5 ®it'*Pt I ^t?f ^c<a ^cs'tic^itMj 

^C911—«tll«, «lt^9ijt'9 ^ I sH(mC?’*f '6 CA^i 

I ^C9ii caii 9it^i c^par 1 

«Tt«^t9f Ht9ftffs!^ 9it^tC?lJ ^U^ 

AZ9[ *«?[ «rc^t^'0 ^6^ f^f«5 fj*ttll ; C^'Rs^—iaiTCSlWOT 

i^r?|?| l*tS|t5Jtt? 'S mAlA 9i«^?i?, fA^lAr 

«i^rir=^ift m\< ^9]w mm ^tc^ i 

__ ^(#|919!ir^^ 

^'5?[ () 

4. 

5. T^^fmVA 


1. is 500 

2. mn 

3. 200 



(2f^ 'S 

«?t S 1. ’tt'ft ? 

•tiir; 2. ^fsf?j f%c»ni fsi'®ii ? 

^ c’tt^^rstwi 

; 1. ^ 'sjt^pf^^j ’tt'ft ^i^itcfn 

C5t:’«t I “nics^ ^x >Tt<fW^: ^t?i ^c«?i i 

^t'^iTcw^r mx w“ic^ 

c«i, >!fe ?it»»t§f^¥ 

c^?t5i1^ ^1 c«rc^ ^tJ5^ I 

>it<(t?iWc^ mm c^ 5T^ «ftc^. ^tc?«i ^t^^i?t*i i 

?^C5lfl~-C5l5it^af, 'Q I *£m •il=¥ 

^ix f^c*{^ fmn m i c?i®Tif^5i«ft^?j 

nt^Tc^p? ^x 5ir«<t?r^; ^cf c<«ic^ 
^t*ft#t, ^ ^t?t^ '« =^tc«il» ^itc?r#i?r9^«rT^?r an?5j^ 

?"v 5«i[c?, «i*«f^i vfpi I ?iar?p 

<it5tc?F^ ?“ ^^0?, c^t®it% ^«r^i ®it»i ^(:?f i 
lim ’tft'f ?i^^tfr inzm ^ I TO 

rs ^c»f ?icTO n?t<5!\t^ 

fe f^*( 5 rstr^ 501:^ 1 «it«t«l 

^S *tt?rc^i I 

I ^ «ff^^ ^’*(tf5^ ^5Ti:jf5;?, wmti'Q n'\i^ %tf 

’^tlt I 

iif5(?{ ^ ipRff ^ts?«rt afit<t?[*t«: m «n:^t^ ^c?i «rt^ i 

wr» s»t^?cSlrt!?, ^*|^?rrJT, n^tf^mt*!. ^fn¥ maitf 

« fH, c^rtfi, wfiift^i, ’t^f '2f^f« ^5{ «tc^t«r^ 1 ^rtftif^^ir 
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^t^trcsr 5T?r^?it5 ^1 i ^r^sitc^r 

?i1»rt?[f^^ »rt?, 3RfeStrfif=T ^EprjjqsntJr ^t?r, ^e firasr aiT^i 

C’Trs c^cw I . »tFt ftt 

^itf^ I ?it>it![f^?P >itr?r^ wf^?i ^f% 

f%i iflS ^tc??r 3F^(t^« wR? »f1%s I ^tJP:®! 

^f% ^1 m »r^ ?itl^ f5 

^5^ ^<41 ^zm ^t?f« "SfCs^^ 

^z<i I w^Ti:®! «ii?ii ^R ’«rt® ^2j^«i 

m 5pr®T ^R '5(5^^ I wR c^ic^ c5f®ti 

I ^%??r ff^ ^tc’t '^R "©tsT^tc*! 

i?c?i ^t?i •ii^s «f®T, ^^Ttf? <2rwc’*t?r m ’it!( I »{r^ii i 

i£i^^ ^Rc^ «fR?[ 5R I Rf^ 

^fef #lM^9f?[ <sr«tr^ ^^Jlt35 lR?J 5^1, «R^ ^^il^t'Q 

^C5( I 's(tapsi*i <2ff^nt<( i 

^«Rf i5i^t'6 sfRc^ m ^c®i ^R?r ^5 « ^R 5or 'ii^ i 

Fir^ si^t^cStc^ I wRc’® ^U ^1^ ^ v\n 

^fk'^ s(tl:Stc«fP^?i ’tR^t*! it>r I cn i? «?R^^ ^f%?, 

^<‘11—c^W, ^^itR 5R ^VR ^Rc^ ?rRi 

I 

Ntt^ ^"5 '« Rf^lS ^3!i:®I<J ^®is^ R^ i c^ «Rfl 

^Rs{1c«l CT >l’4 '^Rc^ ^t®T «P®!=? ^ I 

"siRt^T »rRt2r l®3tR ^ i 

'®i^^ .’^tc?r?i ’tfflsiR c^% ^2:®! »ij^?i ^f®f ^?[ 5^11 2-1 

sitl^c^ g*i «fr^tM ^c?r « 'q ^rtR^ 

‘src^tC’i? ^1 ^t1&C¥ C5^1 ^ I 

«t*rwcw# 


« «R^*RR^ 'Bj)to Ie:»!¥|Rii, f4«*R WW» ^R¥R1-9 



*ic^f c’Tc^ '« fn. 

sift^H 19^ <siTsi^ 

i c=fif5rii 

c>ifg 'Bffir^tJ^ wnw I 

6i? ^5T *ic^1 c^c^F c^Ttr^ci^ 

«rrisj5rj( ^fT srtf^CTic^, JTCflr 

«fcw 

51?t¥t-l^tlJ? ^J5t^tt-r ntf? t?t?w I 

«rrcn c^rt^sr-io 24t»t v£if4»i 

5ft?r ?n 

flYf’F*! I 

«Ft^c?c^5r, c^i-^-lQ-m ^tDfa 

i?c^ '®it9'8 « ^t^i'e «f|59i I 

c’l ^^tntflfs «rfs^® sc^cf, 
'im c»i{5^ new ^f^ii'5l c^c»f 

'•*- 

fR? <1 »r^«n ^^^*11 Bnn I caflisf- 

10 C’f ^ 

LHn ?tfi^ rm ^tai 

ai^WCi I 

c3Tt^^-io *(i>Wc-r ntfV 

*fi^ti «rrt «tHi 

<0^ ^1 !itf5ltl^ 

^>i^*isr «j|^u>r^^ i5t^ c»itf^df *r^tW- 


f^afsi « *f 9 *r aTt^»^T I 

48 ’q^t^ R«IT C^t’iar-lO «t^TI- 

If c?f I 

Tftar ^Ni '«}^^t? Ttsv 

«rwf«p«i i *i?t^t’iBtfl^?i 

Br'? cB^i c*ft5»i 

I 

^t»r «i^'9 'ij^tW'S =qc»l^f c^, C9iii««f'l0 
a vr^f^ar, c»itiaf-ll 

^t^9^1f%5p c*it^tc?sT c*rtt%ni^ 

'«fjt^tt’5^a wt^t«r c*!t^a?- 

il-?j rwt¥ ?tRi I 

«r^t*r—7^ 

m Raif car, c»iti5-li-i!^ 
5Hit^t*fBift ^fita 51^ 

^c»Tti|5r I 

s{t»r catr^ 

c^^^clU^K '« 'Brstar sTtartfaraf 
araintf^ f^w B»!fi^ i 

c>rtf^ca^ ^>t»f carta'll 

a^tacf, ai^taFtc*t '« «r\t^- 

fk\zm f^ca ‘rrea^Ttnta tjiwi i 
ai^tftH-nfcar aril as’sp^fc^r «rTf^*n'$ 
9fca^*rt’ftc« ^»fi caratttsr 

ai3T fawfar '« '£r’§[^f¥ra'si Jr^aptw ntt’Pi- 
Bt'itata cB^i ^araratfl araF^r Fr»n f 

<;»itiiw-ii-^ ^s9m 
nz^\ cafi¥ fet»r 4Btf«^ »r^artr? 
«rft*rc^*30w c’srta apt a(a[t4rHa[H 
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[ a4n 7*1 


5Tfr*fC5 C*f*t1 

’?tf—fssf 

»(t=9i I ‘flcwi 

^ts«i 291 ^«i{^c99 <r9?:?i 

<*f^*t-f---^f^|*lff *T*i9 

91* c®»lt C^C«r 9'e'-5'»lt5Csi <Trf’^r® *FC«1^ 

*r?[t«i9 '«i5*it^ I 

C9j-5t*I ( ) CW fn- 

STbffil® >T^9rCf Steffi—:9tStJJ 
*it*t9%9a •f'ln’?' wtr^C9i:'i*» cN, c»itf«t9^ 
22c«1 if^af 3TsftC»l 
^«>r'<F’T*l ^cac^ I C^TtlW *I?t^l’^ 
-fiffcsia <«fS isf%® i 

*f?f^f“f*rfsi CW C9 JTCT!) *191 

♦ 

nc?t^ catari c*r, 

5?^*ic«r ^f9aF*{«i 9F9ti^ I 

ifc^l CW «fFtr9® 

nca^'TNta ^rf*i^ct»9 '«rtc9t9^ 22c-t 

^si ^tc^ra nc^jjftntalSc^ c«fFfr3i9f<9Jl- 
«II9*T >[9 *lft’1*1-f99t'9‘T9 

@c9r:-r 5tf%C9 Pia 9r9, 9tc® =1^31 »!9i9i 
*lt5JC99 95tC99 «t'«t9 if* ^119 I 


C’ltn.w-ll-iia '«it^9t|1 f^9«f5T—«rf^ 

99Jt:9t®»lf%, '« f®|9 

*ftfet*!tC9«—^tC*r9 93|Op^9f ^ ai’sfCSfl 
Tu^ '^fata siifar ^fB C9 *r9C*ra '^rtwi "?i& 
¥^9, ®t9 9(»f9 ^fa c®tr»isr i 

>«9f|s fisf '«rt«l*Pl-f91C9—’»ft^1l«ta 
w, *Bit9 iflflB 

’9HtC»lt’F arapa—f^tSl-^ni C*l9f9 

'^^819 ^^{6 "fa I 

m%\ C9C9* c»rtr«t9^ ’i^ara »i*.^i 
^tfacacf C9, c^itfscafe c^ftf^-rar aifc^ai 
'Sf'rPpaa^ 9?f¥t*t c^fa ’artf^iSt^ 
5tat*Tt^ cfcacua i ^fS *i^t*Ftc"i 

«i9^t9 ?ff^:9c^ ina^ nt^i acac? i 
'art^^c^a •9*FiB i 

ntca «rt«\9 apca faf«9 tffc^a ^sr 
aata^tc-f f9C9 *rt«9i i 

catat^ cw ‘<19. 

«f5tf9® aaca afvt-r—acaaata «Ft9i 

caci ca, §rc*r9 99 *t 450 c¥tjB a^taa 

^mwfii—'^ta *yfa^9 aac^ra I catar^ 
»r?[C99 ‘<i*F9fH fa«t9*t ®^9 fir9*f9 fn. 
atafta ‘na'ai araicia i 

®t9 ataaFta fvatcia ^caq 

faafa^f'ica Bf? ncaaai ^atia i 


mm nMtir¥ -Slcatt^ttawar «|tPrt 

siif^f^a^ta «5t5tii fH-23, tw awfv StS, at^rat^i-e awHi < 99 ? aiaK'SM 

vn cafsnicswi caa, a1iTft«i alft’* 1 
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NOBEDON 

( N-Acetyl Para Aminophenol.) 

A new Analgesic-Antipyretic^ 

Effective and Non-toxic — Different from 
the usual (APC) type 

NO ACETYLSALICYLIC ACID—NO GASTRIC IRRITATION 
NO PHENACETIN — NO METHAEMOGLOBINAEMA 
NO CODEINE — NO CONSTIPATION 

Indicated in ! 

Headache, Toothache, Cold. Fever and 
Mascular & Neilralgic pain. 

Details from 

G. D. A. CHEMICALS LIMITED. 

Panditia Road, 6atcutta-29. 
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sjtsftsji nf«m-t 

f^wt^ *ffliR?9 ajc9tf9^*ff5^«r «rf^^- 
f?9r^ I ^s?- 

fetp?9 Pfi? f999«rtr? »rwt9 

«wai «rftf^^ if^9tt9s! 

« f5ri®K5itCt ^jf^’Tm 
^stf?nc¥ ^n9^tc9 
¥llitrf I «i^ 'Bit*itc?9 

"irMftf « f'8'51'51 wt*f^ I 

J(t«rw %tw 9J9ier9 ^^^9 0^1 5P® »tf«r5 
Wrt I ^ftrs f^®t®r *ff93rc?9 

*lt«fIW f^Olfr Pf«^tTsJ9 9^*5 

*rtt9 a, ^ 

•rfl^m ntlf «iart»ri^jTt<^ 9(nt9c*i ^Rs^i 


fjiJn « ^ 

C'Sfs'ri I 

'Bit^r’f « «<9^ 9<^»rc?w 

9ft^f999% 9^Sft^r ‘-vaPTfk99 

3it^«t9tt 3lt«fJC*i f^aat^if^WF '®^Jtff 
•tfll^ncsr f^wt^T nf99? C9 ‘Ifvtfwv ^fct9 
’vnm 9r«rl 

sraycni «rr«9^»Ti| 

*tf99Cf?( ^C*?» «t|9^ ?^*t9iR59 f991f ifSI- 
'^9*! 9f9t|f1 C9«91 9liil1 

«ff91 

•fll *tfii9m few 

’Tt¥»jrqf<i^ vfsit «ft «rt*«9l tff9 

«rsr9tm 








cwJtf^f^wtcsT's f^=r*sfH «r«t% 

^tc»itET I 

<irm w cnt»it'8cw%r ca?Ttf«- 

c^Ttf®f5wt5?V wr*if*5'e ?tsft5 

« ?ft^-n' 5i?r9« i 'bj^b T^^- 

^•iw ^15fi I 

c«fjtf^f^®it^ ( T» nt* 

-r®t^) ) 

^’i*rt=f'e feisr^cTt^rj i 

I Slfaf 23 ?!?r»T ( 499 #t=w) 

f»f^ ^ta fa’stjt^ >5t? ‘«rf^®t|9’ aF5?l astasr i 
'«f5c«fa*lta 's *fra5t»i^ta ntSf^^lsi 
=jnia wi c«fTtf«fa^t^ nfi^nti^a 

‘iia* c^riti '€di 
cafTtf^t^eitca ^ta. fafil «ja?t^5ra ataf 
^5rarat»tT : 

m^\\ 

’tf^ at«*fi c?ac<5 nt^ i 
«[5(c»it«i?ff%C5f\^: i 

«r<l«., c4#ta 

arf^ ntf? ^tfr 


ca*R cTia^T, cs'^^t ^5»i 

warn nf^a fac^ ataafa cam 
ata I 

^asatfaaf ^aira arat f«fa 
■?nrf caar ara •jf^a^a ^ta^cai nf® 

fait^ acaa I ^atfH f«fa ^ta ait4a5la 
'Sttaa ata^a naata ar^a 

nf®a ataai «iajta^ caracia i <acac¥ 
ara aa ca, ^^a ca^rai^ nf^a «itr*rf%^i- 
caj naatacata ajf^aFa acl? ai—a^a'®: 
^fa ataai fan i fa^^a ^atst^ 
tta ‘Pfaitai f^ratafa’ <3rra •tfa’^fe- 
^tca fifaH araa i «iar«r am ata ca, 
«i1^a®fetla 4af«'® farna «itrnP^a^1 ^t'?a 

(Special relativity theory) «lfa 

'« 'st^jfltatcfa ataata atar «f*fw arici i 
aKfa^ flat%ff«f 51j< 

n®t«?lr^ ^faa^a ma'a fenri asta hrfa¥ 
^ta^caa ^ai fiira cnria m «r¥ti 
aaiat cacar \ C^at(3Ff?r«fa fag nra 
^^a «ra atcatn 

a'^sraa asncafwf n'fna'la wfa^aa am 
cataai araa i ^raa fenra ^ffaa 

«ita^a-~^ta <«| ntaagata fat-taa fin i 
«iaa ^%P^m ca^fia ®rnl atgfaa, wta 
<araa n^a^rnm an ata mi 
ag nat^ nra cartfafawtat cftntf^atn 
(1473-1543) aefcnfara ^yflaf aa^ njwta 
4rraa ata^caa fnata m§u atarga 
faftl atma ^ita ^a art aa^ artral^a 
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»tf«i TtMi cwi f¥ftta 

c¥t^ (afgij'®: 

n<^tspvcjfs «rt«i5Ft5) 

«ftS*ftj5c# JT<»T f4tt>T 

ntcflsr I 

2. «(f^?r xff^ 

sftifT 

g?S9?i .<1^^ «f<FtC5iinr«l 

^<5?1 '« ^tt?5 =?ta*l fitr? 

aara »ir« 

C3T^ »ff55 ^sft-tfef jft^traT fiff^cata 
ataii 3 !®a ac«T l 

aaji ^racw ca, *f^!R^9T firca 

aia at'H at?, ^fi castJr ^tat? at 
’Ttatcai ^a *f'®a faata«! arat 5r»t i 
caijtf^fai|[ ^c»iaV af 9 ^ 1 ^ ataTtai^*f '« 
aat*F^i *ff^a aiife? »}?faf '8il®t*r f^c? 
cncf a I <*ffarcft 55f3ta>tia (Epicycle) 

^ta^csta ^Rat? catari at? ca, ?it<'»^ 
a?ta^ aacR« ajafa^ fic*ia i 

asrt^^c^ «ta^i cwTtr^fawtcaa nf^f «> 
« <2ff«ir^8i a»ir»i a? at i ^ta 

'SJcf at f«? ca^a cvta catitf^facaa 
faitcwa ntvr Rap*! a^taai caw *rtt 
at I 'Sta^a cwjt 1 %fa«itca art^'sc^ ata 
cwJtl^fWtca katana ^tiaa w 

,5»iai vai Fiat I naa^ ^ata ^ta^a 

carjtRifaaitatat rff^ aitf»ckr 
a*i«ttfa^ atcaifa aai m i ‘a'caa asata 
aiaj faina c¥ta ca\fav fsita nfaFa 
*tt«ii ata at i afi^att^« 

waat^; ^flfia aat m t 'ai^rw ^tc¥ 
n(5fa^ fwca air ata J 


C-ft^fifasm (1473*1543) 

^cat«ii cvtaif^n, artl5a facatatar, 
catatfaata cnMcaa c*ftiaatfaai 4cacaa 
f%-5^9tta a*f ataa alia 1473 

a^tc*a? 19i*r caaFJtCt «iia astaj «fai 

ara*i aiaa i ^-i»!a caia^ ^ta cwjtf^a « 



cat^lf^spta 


afii« '=i!?ata i f®fa 
faatfta't acaa i ^ta a^atcaa 
ata ‘Commentariolus’ <2raa ^ftfa^^aa 
1529 a^c4f tsiai afi'« ^ai5 aa 

^ta as^ ^lajaff^ ’3[d 1543 i 

cat«it'8 ca^a c«frtf^f^ta^ 
catatfaatcaa aa^a ?fai-H^atfaa^ ^5Mwa 
^tntaR FiaiRi f«fa itaca aika^af 

«lf<fa*l atsTm ‘Stcaa 'Rta^caa ataatt¥ 
afca c«rTtf®^ttaa ata^a ifaai 
*piacaraai «aTO wtaa aff%carf?»¥ 
ftaa nf^a a^ftawaa aatata *rt'«ti 
atat 
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nc<r f»iitc«u 

'fli nn I 

^tcnfVf ^1 '®c^5 cantf®*?- 

i}c*tf ^t?i*n ^r^sT I 

Cfli^^CTJTi c=?ft*ftf^^t»r “s:^- 

’ffsil ¥9ihr '« »TC^t^- 

c^tntf^¥ti:»ni ’ic*! 

•^^ts ¥ari5 n 1 ^acfl 
Wtf^fiWlt^f t|f*5f?t^ 9Ji 

^1J «ftfl®it9 

C?t*ttf5rvt»T ^fS|5»lCSTfl «tfu ^1?*| 
wr ^nficejsr i f®f5f fSifsi 
'Sin, #n<sf?'« Hvn 5!«i% 
f«f%t'® «rt^¥ ^casi i 

c«fjtf^f5^?:»r?i c^i:?F ^ta f»iaftc^a 

«fsti nt«ai nU 1 c¥tntf^- 
¥tt»ra *i'«atc? r^<tafa «rc¥a ^nca 
\*rfi*itH ‘*ia^ iii¥f^c5? iii»t5 'sita^sT 

PtaftfC^ Bar nc«r 

I Bar^csii5 f^cara «ii¥a 
^fVa^ ca 'sn^fl BtafifC¥ 

«¥—c¥t*ftf^¥tc»fa »ii^ a^ati?a »r«T^1 
naaa^ ¥ti:»i »fjtf»!^'e g;a^¥*i ’rWni 
«f»it*i ¥«!( I nfra^cna '9W- 

W BEBja n^ ¥»!ta ^tfa^la ¥a^ 
f¥f^ *1)1 ^^^^ ¥i?rffc»i5f I ^f^ral- 

€¥ftr¥ ¥ .affncTfl arta'^pra *j«arc¥ 
'qi¥'tci?a ««wn nfas^f ¥*ita a?%a ’T^a 
1^1 ^^ I 

¥1 c¥tntf^¥trna a«attaa 


¥[ra¥ s»^a mia caai 

at? I «(i? atar fan? feisaratni. canjatf 
¥'^¥ aatatci 'Stanta? ’tf^ fa<f?a r 
c¥tnt1^¥tca? <ita»ri*r? ^^t¥t? ?i ^i?f«t¥t? 
^ta^ca? ’itaaE^ ^tca? ^*iTgt¥t? nw 
arta^ia? aiiata «rf^fel ¥t? c¥njntaaia 
5T'>c"rtaa ¥t?5r < 0 ?^ fsitfea cfftr^a ca, 
atanci? aca ajta^ca? ¥t?a» 

arac?? at?'*af?¥ afta<ri (aat¥<a) afv 1 

( 1564-1642 ) 

1564 ifltcar? 15^ c¥5?t^t ftat? 
’titfaf^i'e nrtfafa ai¥ *st¥ a^t-r a??tara^ 
¥caa I f«fa ^rra^at^ aia.^ c?fJtf5f^®tia 





fan? ¥t« ¥i?ffc«ta 1 at^ 25 

aa? f^rai faafawt»\cn 

«iaitnt¥? ncf aa 1 

f«fa c¥t*itfa¥tE»r? ar<c¥fw¥ ara^caa 
¥jta'fca? nfafiiatcf i?^a aw ^rtatw 
aiftft*f n^aaw ¥tf f^%a5 «r^ll« 
¥cia I 



453 


19713 

Si® ifltli 131 '8 

ciiJtf«f^wtrsT nit^f»i'6i 
«i¥i8 wt*if n?t<f^it?i tti 
Swtr^Ti 

»T-ni ft»!tc«f fsivt*! '«ft« I 
cirTtf®f^wtt=r 'Sti 

^r«5, 5tij8 Sn'Sftii "Bitf^iftif, 

fRlfl s!^ai1j«a IW 36.S 

ititnc^f «fsit«i, 


5ii»ta[i 'itf^istf, ^cari ¥»Kfi ¥ti4 
I 

>r’H<C5»i 'Sfiir 1633 
f^stit’nci ttC’f ^11 

fsf^ ▼tit'rra ?ra^ I 
wt5[ nTtf»ifii«i ^rN’rt*! 

^«Ff8 ll*!l I 


m'\ 

(Slw^ars *»N* 


af^ *rf«*rtw 

<«#1S 

«f®si ^*11 ^ti I f^i '8itwft«n 

«rfwiti »tf^c?ft*( ¥:i fsi- 

cihs( cntii ¥w 

letafti m *fci Ma^ ift^f 

sisf*r mj 

mm cstS I fif«i nt<rt?, cii^f— 

Cl ^cici, 

«i fiflcihsr »iti«i ii'3 

•rw fsHtsn c?t^ I 

ijfe finite mt^ iir ffti 

mtM *rlK«f (m^ >rrttw: 25 

vm *rff mm 

nfflt^ aitv 1FOT J C»r TO 


*rti I ^13^1 35 III iic»r 

S®i^ ici I ‘8ini 

1%r®i c?i>srri5 <11^ 

5t»r c*tc® I '«Tti'6 

5(^1 nt'SH C^Cl I C¥tl c^i 

^ieitfiC=13 Itini, 28 HI licn <<11^ 
S®il la ^ti <11^ 

®ta*rit m ic® i iimi 
citif II cm» 1^1 flifsti 
C^fCl CI, ICltff%I Jjc«f ^«,f*fc^9f 

aR®i» ’mtk 

^fsi cn% «fli^ cicH aril's 

mw\9 iTfirr® ifec® «rtE5p*i 

CICH flf®I 4fl« ’jfl mK 
fkf^n mtM cnc® »i:ii 

II, citiw «m«Hw 

mm cm^ utritnr nt® fiiti 
Idtfffl TO .TO CTO artlfl CfCl* 


• itTOI TOW, w!wf twi 
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^*1151 c»it*r cnw 
c*r c*Ft^ c*r*rt^tcn3 

?r»l I ’Ttf 

f?c»i fifths c*tc^ ftf«ir 
4tnt»f^ «rti «iif^ trtstf «[f«aFt« ^11 

«fft« 5rt*n flf*i ’TTt*fn i 

«f?ri (Aging) ?C911 UIJJ^ 

TTi '2rt%c*ni 
«r*[5®i apTf: il% *Fr« I 

*r^aFt« 

^tl»rt5si1 ¥fl1 I 

1. mU «ft*i- 

nf«55'ofii >r^^- 
’ffll c*f 

>lt^tt^J ■'^^11 '®i 

i3rt*?11 

2. «tn 

«t*rtawm ^t?i*i 4=^^ «it«t*tj »itc^a 
^•ft4 »r*^cf ^?1 I 

csitt^wir *Tt*ft*T »r*iwi 
^tC5r« 5T5RtCafl *Ftrsf 
•it»ftr5fi ^1 c?*fi I 

^^1 c?)n«f^i c^ c^t*? «ic5lt?i 
^iffS *irtr»Jti?*Tl ^fli «fcm*r 

^ V( i ^<r*ifB fc»n, c^ fVw ’Ptii'i. 
*n ffPT« wrfi •?a5*ft^? WhrjS 
fr»ii «rt%^ «fUsprr*! fk ff f^t-t^ 

fcm, <114^ 
f^1%i «ri^« ^t««*u 

*Ft«5 Pf ? 


•rtcwi 

wat*T^aFt4i »rc^^«rt 

»r^«r5r4t^ cvt*r *rt'«fl '«*r5r« 

*j'8^ V( I cw*n citf—ift.fn'®, *if^ 
C*f Cftf f?CI ^ttfl 

fjif^^ ^^:*n*ti *f^« *re^ ^v. 
'®t?J*nr ?cir *ltl f Szilarard-^l 
(1959) m] Post-mitotic 

C^tW9 captl*ItC®ft^K (Gene) 

I 

U|?nfl Curtis (1961) 

c?*rc^ cnc»^*T, wrt\ ac8?5r9f'*r!» 

*{t5, fV--*ff^^» ^^fn'S 

«}?% c¥tt^« caftc*it:i^tc*f« 

5Tt5l1 Hf*l I ■? W1lf*t5 *lft*lf*l 

«it9« ^*ic'® 

c?*ri c’tii I f^fsi 

(Chemical mutagens), *I1 caFtntC«ft*(t4f 
*ft:9, '®i 

^^lW9 *if9*itc5w «f5intc^ c*r*ri 

*rtfl Pi I m >fll¥ ^jt*IJl C*f'811 *1^ RI 
Hyflick (1961) *ft*T C*r, 

Diploid embryonic Cft*[«fJ| •fi\*^Fl-5TC»l 

(Culture) 

50 ±10 Generation *1^ f^^fsR- 
ViU n? c’l'ef*! *R^»r m i cf rtf# 
P^Pl^ «rftt I m *Ft9*i *n:»t 

apiitn^ (Mutation) 

*pt»i capfsir^rtwn *^^91 c»ttn nti \ 
fifwfl »!'^'8 *n^w 

««*R« irmi ^ f^rcni n^- 

vpf ^ 49^ f¥^tc^ «rf«f& «rt*lN[ 

VI I OrgeMu (1963) *lt^»C9rt&ilC¥ 



mi 

i-'stc’f ¥11 ^ I ¥f»n, Cl 11 

c4t^ C¥ti ftici (ciii~c¥titrBfi. 
ClClttBl (clll— 

^1 <3111 ICl I Wfl 

ml, Cl 11 c«ttl5i c«rtl5i 
lUlici w W iti; cni-RNA- 
Ififltciw, lflltl¥ 

RNA-fltl?^8f ^¥Ttf? I iff <3111 
«r¥f^i c«rtl5ci c¥ti i¥i apfs cm cii, 
cnjf—c^ti ‘Ills ^sri Ills 

«rTtficil «frtfi® ^ici cici ^ii 
ifllfellBff ifapi®! «it^Bi 11 

Iti itf I ifi's >1^ ^ Ill'S nil 
i^citii ica C1111 iti I itit^ aFlB^is 
c-2ftfSi 11 Qitiri c^srtlScii nfaiti %i 
ititi itifi c«rtjBcia ^^l^»1'hrl «ff®- 
ititi^ iiti 111 I ifii 
fi^i 4if®i C'SJtlSi cw <i)ils 
RNA-nfiitti¥ citti cm fm cils 
H5 imi ^itiri ifaitii-RNA <ii^ 
sfiltiri Ribosomal-RNA lici I 

Iltltl ^ iSlt¥l RNA“1»^ c^rtfei i^mici 
iiM isrii iw 15 imi ceiTlSi 

ui^ i^Ni tm ^51^1 nci i 

K^i lylSa ifaitl citcii fifii itc® 
cic?l itci, im 11 citrii ^ils- 
^ citi ^itin ci^ 

ft I ‘fll ICl CltCll ’^llltl 
i^wi #!■(: citi cnci citi ‘11 m 
Ijit# cii m iti I 

Holliday (1968) ^itcil 

iiT fwc^ 111 mu ititii 
'iTt^ mm n iti mils 

nwt^' ntPtm irrfitm 
PodoapOra itw itm imi f 
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cm cm ^ ^Utl Podospora-l 

ititii im cici icii ici cm I 

‘111 fl. ^IClt Podospora ^taFtl Podo- 
spora-1 ICl spun:® flCl Itltll W1 

citi ^ris mifSi If I ic^i 
mil nl\«n «rrtfiiti cmi ici cm 
cm I cm ici 1? 'itapti 

citcii it^c^tatici nt®i ‘111 citi 
asitiri c^rtlSi «rtcf, ii ititi*t 
wi iw fic® itci I 

<^^1 Verzar Cltltcil Itll 

ifll 'Itlfll laril"!! C«ftlScil ^11 
It^ ICl CfltCll Cl, CltltCSfl CHtjSl 
icij i^cm iritffia m 
ici it^c® itci I fif®i CltCll IClJftl 
till Titci c€tti5i®fi ¥ic« itcii 
ici citris «rnt5fi1i cititmw 
iic®f iiiiti m ntci 111 itici 
m m citcii ^iti cm 

Cll I Verzar-<ll ic®, Clttll IfT IC^ 
mtitci I 

‘smti Harman, Burnet «111 ^wtl^ll 
^ftii fif^ f^iti cm Itll 

iiiti C5^ irmi 1 ifm iriti 

itii fiitci «riii-m® f^cii ^11^ ci^ 
"itcitn 111 mci I 

m\ iStlfaR-mP5 

f^®t^ M. S, Kanungo-<tli 
(1969) It®, int^ »ii¥ fwm nlii#t 
mitt¥i ^ ^ n nfiii^i cm i%t»i 
If 1 ciftfei 11 issitm c«tli 8 cn ^ m 
ntci I f«fi cif^cw, mhifii m-^fi 

flf^ <«flW C¥ttl illf^¥ f¥S Im mir 

i^cff fil%i itci ittf nfcit 
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[ 24*r ^ »rwi 


*»Tt^fi5v f®?t^rsi- 
firt*rw 41LDH srf 
f5c4f f^Pr C4rf f>rfci5( i <a4 vt4*i 4t»ii— 

1. LDH-1114 ^tlf44F nisT-eryf^ <i|4^ 

<•% irw «fiaF4^-»RT^ 

«rt4t cift^ I 

2. *r?M c*f^ w- 
•itti «fCTrfaF4*h» "ife? ?c»i LDH «rc?r^l 

I n^K 44^4 ’ai^rsrrsnr 

'«4\ 4^4 ^f%c4fC44 

Cstw sFt^sr «?t»i nf4*r^ 

ipri ^f%C«fC44 

*W< <rtr*r 4ttn &bf4 
»rt4tf4T f^fi^ «ft4 c-f? 3f*t4t4 
^ijTtPrr® *rf4*i^ n i ^f%rc®ft4?r 

«mf»r® 4ft^4 <5t^-«r4rtl® 44 ^ 
«iw nfif’® 44 1 ^ «if«:sir44 ^ 4 - 
LDH nt|4»f«4 «ITtf>r®C4 »lTt^fe4 
'»TTtf»rr® •tffl*t® w t c4c¥ C4 

Hfv f^#S 44 , ^ C4^*5T4't»irsr 4T4^® 4« I 

3. LDH «ft4 44J44 I 

4 »n 4 f af4-hr4«I?4fe4 (Isozyme) I «rm4f5^ 

•fill® ®r4, 4ff« ’e®f^4 4C4T 
®t4®4T 41:41 4I^^4 I 

«tf®j? LDH 4 t 4 f 5 c«rt!5=r • 5 ««ic»i 4 
3 T 44 C 4 I ?- 4 ®C 44 c«fti 54 >fy 4 
*rt441 c4C4—H 014^ M I H 44^ M «ji? 4- 
«f»l4 4i:4J 4[44nH W H 4 , HjMi. 

H.Ma, HtMs <44^ M*— *4^ LDH 

^114 4ra!4W *ft'e4l 4t4 I <irl44 C4tt4 

«?t4i8 LDH-^Hf nt^I’S C441 

(m. I H 4 -LDH «r4tsrsj C4 »r4 

CftCT 4tf%C41C44 4tf44l C4*|, C444— 

<44^ 4f«4C¥tW C4*lt 4tt^ I M4<-LDH f%f 


C4 ’T4c¥tr4 4?f%i:8ft44 ^ «rft< 

Skeletal muscle-t4 C4% 4tC41 C4fl 

C4*| 4tf4, ®tr4 JUttCH .H «84¥ <44< 
C4fe C*t%® C48|t 4tC4, ®tC4 M *444 fWW 
«f¥f4 4^41 441 «rt41 C4r4 H 

uj 44!B4 »r^r«i4r44 :jc»i c4 f^l5 4itrf, 
'®t M oq^ffBa C4C4 fwf CW 

44, ««;4f4f®r» *11^!^ 

^itf4®r4 4114134 '•ritPrc® nfin® 441 ® 
M 4 -LDH, H 4 -LDH ^^4^4 C4^ 

»ff^4 I f4t%4 44t44 1?4C44 
«Q4^ Cn%4tt44 4^411 ■«« C441 C4t4 C4. 
WC4[4 10 4?Jt4 *fC4 <lr ^f^[»f44 C4t4* 
44i 4C4 4t4 I ^®4tN C¥t4-f4®tar4 
44i 414 C4C4 4111 ‘Sr ‘Srf4«f4f C4t4- 

4W1 «rt4 *44^ C4r4 4t4—fil®tC4 ^'9 
ffl »r®M C4tC44 44 444^ 

44^8 4tC4 I 4?®4t^ 4Cltff%fl 414 
4t4 4%4, Skeletal muscle-«4 

4144 '«rt4 4^4 C4t4 W®4t® 411 41, ffl 
f44tCl ICltjflil 4nf f4g 4^414 41^4 
C4t4 44l4t® 4414 C4’4tC4 m\ 4f4— 
5-14144 C4t4^ ^1441 4t4 I ^ttlClinj 
4^t44*l i:4l~-4r4ttf4« 414 M 4 -LDH 
«tt4 444 C4tt4^ H 4 -LDH- 4 I ^J44t4 
44t® 4tC41 14r»1 4#lt4t^ *rwt< C4I4 

Cl nf^ C*rS|-44t4C4 414144, 41 M 4 - 
LHD-41 44tlCl^ C4t4 cnt® ltt4 I 14 
14T4 C4*l-44t44 4141 Jt4 *114411 

14t®1 ^ 4tl*l I lf44 41^ 4^f^r9 4rf|(- 
C4r44 itflU C4^, 41 4ll4^ 14l f.CTC 4 I 
lC4llt%l 414 4t 41 «flC4 Mi-LDH-«fl 
nfiilli 4^in 4C4 iii r .^^it^ 
144tf4 4fwC4Cll ^ <4ft4f4 Cl% 



4S7 


ft t Heart 


Brain feilurc-i»a ^tfl"ri5 

I 

«a<r^ wt5»i circf, cn f«f=rl m^-ldh 
»r<mci arfi w, 

W nftatd ^tc¥; 

cf firwPj fff^ ldH 

JT^wci ¥w. c^ fifn- 

tift >rcw «r¥tH^ at 

¥tt¥. 'iti ^*rfl ¥aw 
c¥tca LDH-aa 

nftati <a¥^ i 

LDH ttft ^tra ¥Cf¥fB, c^a^i— 

(MDH), c¥tPi5f 
•a^tcw (ChE), ^tf^l ^;twf- 

^tcvf (TAT), '^tafwcsrar ^ar^- 

cvcai^ near '•’efiia 


3i^«i ftRnr arftc® f«w lita ¥tcf ai 
¥ca I. *aa[¥ wlJ¥«fa *fl1v! >Il¥ 

anil I 

m mi nat^ nt^ •<! '«^t«r« 
iraftsrrl 'm cnii i f^wtw? ai<ir- 

9rf« «at ncifl fa-ftai ant wai 
aic^l ai nta m area i fii •rit aaita 
aatata atiari ai aa^tawtw 

fan cilia iiaa i iaa<ata citi- 
n^ajl ^fa=^r» -itf%f caca aani 

c^¥ ^la I la ufa-niasi atit li^i 
atia lata itaa wtai^ aju an 

fecki cia ? hwtfaina araii—lai 
caia aaiasi ai atiaii ii i^aaaHn 
itatar laiai «rr%c¥ aat« ca«ai an 
at—»aaa ataiicitai lai ^f&i 
ata ai I 


aana'if^ata 

®l«affirtar firai*. 


iaar-aff%ata aa—na^wa arf^tiaa ain 
artaai at»r lafi; a^l^r^ >njr faiJt ^na 
ai Wfita an m 4t%n «itaii 
«iaa lapfi arta'icaa ana ®a<r*Tta i 
^f^ntiai »rf« ^ti, lai <a¥ara 

alltaa aftaial lair^a <mta i 
awnaitWaaas i 

<41 ^ If^atii i«a aa I ^- 
lt%iitnr drii ^ ^ttaflita ftiti 
i|it^ aaati irti aFCaii artata cm 
m nrtt ai >ti fttiat ntittir 
l!iat»r‘«Wtaa iftt ^'«irtia 


fin cant iitiaflii at?t« aa mci 
lawa <4liiair»rfaitaa a^ata *|^4faf% 
ai^ci iitfaiata i 

a^ta »r5j 'itata ««l lajaifi 
aatanwa laci i laarifi attar atiaitnai^ 

cm ‘4f^a aatnn onra acari 
<4411 aatncia ^ifci araf^i ati«ta 
mfm an itfHn tcici i arfitan 
can^, cafa^ « ^ itn <4|attca^ tiri«i5 

atfti I ^itit^ 4atn*ciatia cam 
VISSa' it^a, a^jl '■ ■' ' ^ ’■' ■ 
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124 *^ 4 ^, Bn nm 


yiTfstfit 


»Tt»r?r ^*f>rNir, *n:?w, 

« ^^1 »Tt’)cir6 cnU\ 

c>it^t«ri «rtw 

^C5I =1^ « 

CTt^l "t’ «rti:’r« 

w *i% i 

'srSt^^tw* ^*1 '« 'Bftti 

c^ntfHv «c*r<!tefl fenntnww 
?tib nntfn% i cvtthr ^nn 

"ft% nx^ n^\ i 

^5¥ 5lt=r?f-*f^^t?l 

'artfl's ^t»i nin i fii«it*ttiw 

n»ii «ft»5 n'» -1^ sif^ cn «n:«i 

»rapW ^ 

*rf5nit5 ¥H n'^nu ’ficaf? vn i 

w»! «itTr« mn n\tm 

csfif <jf^Ct’C«ftii w»i ’ftrf 

frw «rtc»r I f^Jit’if, ^tii>T. '®itf%c«f ‘flt 

b5»! c<c^ I fe'stfl iintn n«icf, 

»r»l!:t, ¥Jt5?t®tf 'f (Thaw) 

I cn\^ ^»i. fr«f i ^tn 

nfif^ iTc^fj 9n~n%nin nzni n] \ ^t^ ’?f?« 
c^t^'« nnzn <n^ ^tf w\n 'iitifrji 

sill ctrlthPfsr 

c^n «ffw ^ cw 
i^rs vtnzn I ^fl«p '«t^ I ^ 
»r«ir^, 's^ ^11 wn cni^^ 

«it4iEt«?i ^tf'« 
nja i itPtit 

^f»K« ^fn mvn i »ftlc4fiitf «f*it%- 
^tfi ^ti f^wtcsm T^xMn '•rt’^tt^ 


r?W^»f f Cl care*! *1C?CI5 »rt*fC« »rt»rcf I <*1*^141 
sif wm. , 'iit^fScv If ’rc»i *1 

^tfnci w»i «^ifncf '»rt*rt^ orc-ti 1 

<rc5itw wxm w- 

spiti m c?t-t5 wfafs I 

^nn ^sn cn nn ^ ^cki, ^ 

^>11 «[t«Cf I »il| ^1 

mvnm 1 ’*rr-tft f^c^^r 
^im wt^n 

c^cn ntftc? 5fc« arhini *ttcn ni 1 5?^»( 

^I *^tfsi’ (Tsunamis) «4¥ ^««f- 

jrt=f5r--^[1 *I%t5 80-100 f)5 

i^ci cTc-r «fc^-t ^c« w*r'« T^m 

"?# win ac<r 1 c»i^ ^tRu 
om—«ft*ftcs« ^t5? m I ^?srfaii, csitR« w 
«igm ?l*r<l!t8ur'« I 

^^srfsi 'Bt’mtan ^tnw f¥| 

ifw c*rc»il ’ti n»ica, '®tc’® «r5t« * 1 ^- 
srtncaa wn 100 fe*g fata »f^taai acafe 
I cal 'stnatita a^ata '«ttl»rlt*6cf« 

«^caa aa^ atRarr cfar. aaa, afa aa 
Rfi afcara atca fa^a fca atcai ca 
a?;cara «ra uica atntcafaata alaatata 
atca artft? cani n^a—«rtft^-at«ti 
afcaa cfata artatcaflatcaa atafff atfi 
fcaatca, wrta cafwcai taatfta « RRt- 
Wf aa*la nKa^ ^a •fwa ^ 
«tf a «aca 1 

aa¥ af? mm cnH aca ?-^taa aataal 
atcf—ai fca ? aijKfa aa ¥i fca 600 
ta atf« acaa ca^l—atcaRai aat- 
cataa a(5 ataa-aajata ll-aFti-«SrRia 

flea aata acaa %5 caca atca ffla m 
ataata atai <t\f latatcaRiata mkn 
afpara atcar alaaia itaijar aUta ata 1 
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mi A 19711 ai^ani 


'«i®ncs« mi aim 
mill ¥imi ^ff w-l^catn, 

^^•1 «it^{5^, '« 

*nt»itncw mm—rni m 

"?* CT?% 5it?i c^jfi iti fiiBw 

^ti5'« n4c«« mw I 

m>itc?« wtcsifl I 

’jRt^lir mi ’itm 

’ll* <ic^ci, nwf ««i^»-*ft»\fe 1CTI 

mm tfR^i •tfsft « 

I oil 59im I 

«it^?9it1*6c^3 ^»ic?“r ’if^n 

4Vr, aiarmsmsi 

^In 1 1830 mm 01^ mf 

pf^Pi '« mfsfms ^«t«- 

m*fi:« 01^ fin mrm '«ci n^ar- 

<j4 mc^ 1-n* *it4i ^n« '®t5 ncs 

miR cn fi*il5 «im<f 
mc^ cnm i 

^tlfnfi cnc¥ ^tln n(c4 

«tnt« ^itntnc?! fF^nfafs^ ^tnvtsr fin 
1913 men ftftm nti 

mcari miti I 1949 ntm ¥Cf▼ 

cnti ffti «<Rtn *1^? 

1883 ntmi 27m ’Tiprji mm 

1400 ntm i^m Winh'imi 

vtftmtn ¥ifimw mwtvs 

w mpffl 4FWf n'fiti 

mw ntf I or ffsiil ftn 
oiflS W4 twn I fin 

ipttftrstiti w cfcs^fsw 

Vi 

^ ipr ntnii f^fnfii mmi 


carmfln nisi mn'tn 

n?;fnn ^n ^ ccflcw ^ 

^•ri ^rn ??*fi finn^wii "t^ "r« •ntmt 

* 

fe*r?r f?w fnmfin «R^m*r srm mcf r 
nn* ntsjew 4t*iftfn ^jSwtln n^f- 
f?i5r «al m mt fin i 

list's ’Rnnni ^ma '^an arlwa*i 

ncam i namca a^ sitan atfefin 
lOmtlS a^a icni w 

^'aa mcafaaFtcar ^tn ^cafln 
^^a, wtVi laaa *35 me? <aa^ 'I 
«i?n ?? 'ntaim% mjf fin, ai 
K«^ta 1000 at^n 'nta a«ft#{5? mm 
cafimi fenntna n^« fa^i 1 ma na 
aFca n5 cafftmi ^nntna me? fa^ 
nta^ n4i i%a n^ptni oilni^yi am 
at^iai at^r^ a^ata §'ia wieafaita 
mt<ma ca^^ oil naj^a ntaitca sen enn 1 
•at naea < 3 f^ajt^ ataa acl? «aaa 
a<^ata ii5n fini?? arena fle^ entn nta \ 
^i^atas ?ea?$§\f n4?f-raa itfi atn'i 
l^caiena mtan in?tn cn naea arena 
Inea cam caai ai 1 nl na;3r mfirita 
atean ?ea at^jfita nfnatis meni at| 
atnyn fa?(<5 ai?enl lea la ^ 1 ? 
mna ntitata I arirsa, atHai, ntlcafiiti 
amn, ^iaeaia f?i trtnta ^ 
meifnai najara ?aen ne? iff 1 aata 
«alnaeaaf?i meafaita arlw* artf^w 
n4i «na maat® arawfs ^ca nipm 
n^a rniita cw mfaea mtnata arrntma 
aaennli fini 

^1 nl aieai f^ai itaa neWin 

ma? ?iten me^tflata. ^*?jliitn't aie'^- 
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Wl fwri! 1Wl 


(40 c¥tt8 w ) 3pr I 

^i:»r iF»! « f^atcnfl 

<imt 

at^wf •ftsni c'tcv *rt«« ’itw i 

20,000 

‘<14^ «*¥ »i^car« 

Th'fl^ IfJsft’f w I <<1^ »J5ar* "f*! 
ftjp ««3T^ nfiiita I wtw*! ^^cat*r 
c<rc¥ ^a* ?f5M- 

<4%1 *|^« ft»l »!^C!W ^ta I 
5 c¥tl5 atcaa Ttvfa^ afsi ¥ca 

sKfrf^fe—atf cw^%« *rw^ fif*it»ica 

¥ca^ i?t«fta f'9 ^w«ta ca^i »rta i 

firta^niai i«^ ♦tt^ra c^i's f»JF‘>ar 
f wfi6»i, fnfltfacsa ^*rta« i 

^^•ijtraa cw^5ta c‘«rcar wzn c^i4, 
^ca atfiai n4« ^srint^a 

^cna tftatna naa ^ ^lafi*! i 

a^tsafl fffca *f^i artaWa 
^ araff»i c>it ^^jfiatH (^<r«. ^^ra 
33 c^ftiS ata aitcit) i ^^ga cacv 
arfra ^ntca aPw*ra cfn caaata 
m9 ar»i «atarfi»i ^ »rata i '®ta ^a ff»i 
^ta ar*! ni»T a'cai ^a 

▼a aFtatatlS^ cawa atai afa wiv faw 
car^ cncafta i aitafaata '« a7t*t- 
cafnata aftlcai^ wcaitat^^ ntaa 
im dia afcaa 55 a area <aa^ a^ta 
aFjtat«t '« ^awtcla afa fwca at^t^ 
aawi i asla nra cfcls caei ^na* aar 
ata I af^w cat caca a?HH5f ajfata 
^ea npca can \ at^t^caa ^na faca 
aaTtai a|i| lt*t firn ntycas ^atail 


acai fda ^atatlc^ ^ca aaa 
vtatatlS ¥tf fta ^ 

♦ca ««fnca aacal ^~^ma, ^•rca 
®catatltfef aitaatf f can i «tf tea 

<af aaca *Rca dncaa ®c»rtatltfta 

ita a^raat^cat ®taaFn aaa'tmiwna 
cqt®*m ’t'^a atm "?t ant 1 afita 
5ai aaV ««t ate? fHa «af%5a 

aam I ««¥ fa’aa aim 

atat-iti af*!<rnt® 1 

ta^ar-^iftna aaa aaji-cait®'® 
tfaaf^® fa »iia^ «aaa'« «fatl ^atn ca, 
f^a^a aiaitta ®tn ail atp-c^rt®! 
I'fca aea flea flea ’ataatail la» 
aea ?jeafla, aaa afaea atjS caa aea- 
fla I fapeltta fca atvfa^, actaawi, 
^1? I®rrfa atf 4 ga afntct artaarte^ 
aarta, m caea «^aa 7 te«a fea* 

artaftaai aaea ataat aai ata 1 

ae® ^?la If^ftcaa '«fata 
^ajtavdi f^al nitca I araa altca 
caai aia aatcaaafa caeta m caH 
aa^ a^afl flewcaa fteaa aeail 
atataa 1 (w^ altea caat ata aatewfa 
aaeata aa^ aa?r ^ateaai 

^«aFa ®ea ®tm <^ta aant 
•rftea ^Prata ®a«ta aateia a^^faan cae® 
cafaci aea aHi I*g ara c®tea i 

iPtlfa a^^ara a| a*iata«ia « weaa 
<ear cae-r caen ^ea cafirca ^art® 
"Satl afPra al 

*rPf^ attarf artatna—artaat aaa^«a 
nfteai Wfvs ata aafi 1 c wH 

aaa ar^te^ caea area® ca% d'g «aa^ 



1971 3 

«ttn ^ fw m% 

^tCTfi^ I 

^»j »i?c!fi ntf*^ 's^w fc^ 
JiKtnmri’s ^n^c*! i ’jPr^ii nt^ 
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ffc«i 5ftf ^fcsif •(« 

( (ill mif ^tf'e fe’g ? ’JPt^f 
nt^i '■it’iiti 

Jit?’! cf is( 'i^ar^f*! cni ? 






«r«rr« («tar '« ftwt?—1971) m 
c^, ?fVl carpus *if^a- 

5i»ri1w ci^rM btifrcv !¥c*j 3fi:*j 

ifnStc’f »pel»rtf^<5 ^t ?r»i i sf^twi 
^ce^i—l||?nr*i 'S *itpi I 

®«W*i 

iiw c®^-f5r c^ri’F 
¥tc^ sf^ii 

^'g JiTflw !»rtflf <rt¥N <<i^ 

«rti[ntlBi fs ^csfH«i I art^- 

af^fl »fr<a ^9'« 

^f%?ri ¥tci n w 

fsftww* «if^9 *rR«?, 
w nf^r?j'« cnt •tf^i91 

wk Ti »j«»j sr^rftir 

W W I "T^t^ <ft« 

i^tsT-nisr «?|5rn«^f 

*i«f«ri 4r<i(»^ nfs^Tn'® « 
t»T I 

155 fent I 


•tCfl *ff%W?f PfW'Sfif C’Ttff «t HI I 

^f%«r’F C*lt^ STt'sfg 6^a 'BTtCl I w 
Ft«fs 5f« cf^«tc?9 m ^ nm 

»r«fC5C1f 5W 

*far « '■Jt^ H'@ ^«F «PHl I 

siftiiVtil cftf ^ TfiftrS 
nftn« mcw\ ^tfSpftDri 

^ic«f>l'e uqittwI ^ 5f?ik412 

'9 283 n^f «r-rv i «<it Ffw 

jj'Q*f nftcf I 

cnc’F f^^ciir f^cf ^nm aft%ff ^ 
^z\ I wti’»fiii ^nfl 

f«5r{? cnt^a^ «rtii ( «sinrf jjw 
cnt^fl*t »r^rer« ^ i c^t^f'e C¥t3r« 
cnt^a^ns 150 cw 160 ifiri 

5ifw I|i«tirt4w^ « 

ft# N<rfffr3 hPta >9 m\w 
cf^®tcf?t 5fl%3^tcii <ii^ nRsi 
^nwa f^ifN ^<'f^f^if I ifi sjfk^ 

cH^srtm fiarN 

* sTtri« nl%^iwi t^t^, cw 

’f ww, t 



462 


(24-r4<,8w>i^<m 

cnf»»i '« «r:*f«Ftf 15 ^ ^eftw 

»i«lnt«w?r c^ ?c*ji i «rtw'« 

wt^i ^ c^, ^cn? w) I vt«i nw <«« Itc¥ 

« <117 €tS7»f5|7 Iltc^ »«»{5 7t«rt« <4?}s 7«n ^«fl I 

fi»i I wm <71 m%1v^ ‘«^f5 *if%a '«f% ^t^C77 f?C¥ «7¥i6 

7W1 47 77C7 nf“l^ «rt^ ^«f7 7f7l ^C«!1 I ^TtstlW *1171 

•Jtnwi 5PC7 4^ B7Ca77 7t|C7 4ft7« ^t»f11 4|«f*|7 >IW 

Ttft, i^rr»rr7 ^^xtfr ^«f7 fi»n! cnt^a^fe >r7C7C7 7 ? 1 4 ^ «rt^a 7t^n 

4t7'« 7 ^ 47 # «ff5*t7 (cf ar7»i staf^r^ 4f 15 7^7 atTfi ^«fif ¥71 7C*n 1 



7%a7 ^ f7»t*1 


c^t¥ «Jt^«) fwta C 7 a 1 7 W 1 4^ 7 ¥ cfew taw 7 Wf «rrf 4^ Tt^rflS 

4t^cai 717? 7f^ %¥ 4tl7-l7ta 7t7t 7J77?« \ 4^ 7t«!ft7 ^«f7 fwtW 7t*I^? 

7t7i I ww^i 4^ C771 7fti*rra fsw « atTi ¥C»n i 4tirst¥t7 7rtf*ri fatal 

7t^t7 wTa'® 7^7> ^7. ntWta 4'^ 7t*rtf7«% 7t^ca7 4¥l5 

7C¥ 4171*111 ffcf 4Jt5t« m\ 7C711 4^ 5iti, 
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tPWi •rftn stfliS ’»fcn«)^ir 
CH® «rWTrw «N1 ft»l11 aPH: 
0t6lnn a-HlCT *r»rit i 

>rS£f»ltf5« ^*r 3tWt^«fiT «itc«f^t« 

I'hSNtte®!^ STtV >T*{t«lt«? « 

I vul 

'ftitu fivs c?^c^ I nr 

cfer^ fsiti miw atiyi ^ffs 

fiPl I 5-ntW !»?Fsr 

fwi I srircii »f«t»flnr®ta nzw 
>iTw « wflarm artsnta 

fafl^fe 1W1 ftf«t =<t4% C»rrC¥rW9 siWT 

ajrs? irlT« c?®l fnr fei*T i «rwt=8f^ 
?ftar caj%f « ’ic<f c»!trft*ra 

•S? «rt^ca?r ^rcaunf'etinr 

f^, P(V^ TO ^fVi 'a ^ firc^Tr<n 
?wif tTTO 

’TV 

'•Pi c^«F c^«ic«r wWi 

^c«i « ^H>Ti-^PrTO« nm I 

<3(5 « *rf%*r fvrva c<ft»Jl artinti 

Tr<*tnH[ WtVl ^C»11I «fC«Tfr 

^rPrtfcfi wPra *tfiwt*r '■it«« i 

ST^ flWf it <ftw 

TO! I ^ "ttsTlff itflfro ^rtrstfti 

c»fH?R«Pn TO >rtiw cir<t tw. ?Pm, 
'• •fM ftc¥ itiP ^ cifttjw 
¥tw ^ ¥ii nm, ffw ait jr«rjft«i vrwfl 
PtMn f%ii<^f TOtPSfic««at 

tfiw (ttWftf «1 C*rifl TO 

tjf tutttftiH?# '•t ^5P« 

TO CHI TOi »n TOf '• ^ it“t 

Hii 


llwni ¥tn TO aif altH«^5 

«»r^sr Prnw ’hchTO'® citt 
Ji^a-srifi^ aift ifrot 

f®a!g «rt^c«i =?ttTO fttv nr 5 «wtt 
atvi TOii 4t 'Jtw TO 

Pfw stc<« CHtTOfl TOt? '^tcii ait 
toPi ftci TO »<fP 
5faP CHt'j^4*f TOl I nt bsK TO 

nrc¥ arti 4 # fl^sn TOi i 

TOpri 

*(W«F HlTO 350 HrtH Itlil 
Hlfl TOfl«» TOtl Hf TO 

*ltiatt ai I aiTOftf alTOPt 

or^fl CTO TO »picfifhr 

TO TO tcift*! TO TO 
si^EjiftPr^ TOfiH I HTOtro nTOy 
TOtft a(TOl nltTO^I TO TOftH f nt 
Iprcw ft'ssh 5TO apffl « 

TO 51C1'ttl WW aftci I 
4TO nm% Btsffcv «(H^ «rt^ 
fiH I TO »<t «rt^f csur c»r»n imi i 
JiPrwi ^ttcwi «rtf^w TO TOTOh ^ 
>wc¥iJtifTO ^9mw ca^ ¥ci HTOW 
?W«Pi Pww ft*ii nt TO pjstP 
vrlt «tTO PrHif TOH HtTO Iff I 
aim ICIT ’ll^cw fro fhitp TOtl 
«rtlTO «fl ait TOlHlPf TOf TOftI 
niTOl TO Htftf TOtut^ TOJr 
siw Cl nn ni\< TO met, mk m 
TOTO fUft wTcii ifTOi TOPrttt 
«rti?tw up citTO ’itcii sntw TO4 
TOt« TOl tt CTOt «lt % euro- 
TO CTO TOJ 

itlftlTOlHfPTO TOTOli Hjrftl 
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C 24*4 8^ »f^4n 




mm <4, oil sT9fi f4^tc*r4 mz^ 

Itwtcirw ft»l 4f*!^ 4tJnr 

<i4Rrt¥ wfs’ftin *iw 

'•fiS « ^tf ftrw 

»rf4fwi stflntcna \% m 
«t3Tftfl 4twi dil^rrcsf sj^sT 
¥lt^l ¥4^1 ^sr nftfts 
C¥WW C«w 5tl%» *f4 *f4 44}VC«r 
*iw*r (<4«rttJi «?*it55 ^ii i^c'si), 
«I<W 

'• cit^rcfei *ii^« ’Vfli fc»ii I 

H^W «fC4'4 ¥a^tl afcw ^ytl C^t4(,«4 

I «(«*rf S'h*!, 44 58j4t4 4t«1 

« 4t5T4ts« fC»Jl I e«?1 It^t-®!?! 

C4C¥ 4ti4r *itc4r cit^ c\iQ 4t^i 

¥W1 ^c»n I srnwfl *ft4i ’>rcir^ c4t«ii 

wtl*t1 « 9F4»rr«mC4a »fwhw 4f4I 

# 

I Si^ij ^f4«| 444 4fi1 4C411 

«t*l ®t4 '® CSrt®fM*^C¥ 4^I’?4 4f4l 

fc^li «ttar4r45 <iit 6t?r4tt-f 

4t6tl, 4f%41 bsf^ ?F41 ^t4ll 

s^wf ^'«»-*35 4tw«rt*rr? ^'®f4 4t4i i 

4rTiaj W ¥14t4 ^44 «l^ C4, 444 

'4^1t ¥14 nfi¥ft¥ '« 44 f4 

444 44C4f ¥^4. C4t¥444Jt « C4t ¥t- 
*ftC¥ ¥4 4t4t¥^t4 ¥14^4 ¥« 4C4, C4 
ft4C4¥ fi^ ¥« 4arf^l 44C44 4t4J 
¥t44t4 4rt44t4 4l4l C4t4l «rt441 C 4 l? 
4t41 4l4fl4 ¥44 44C4 4tr» »f44IC¥ 44 
44f¥ 4t 41? ¥5i. Cn% ff5¥¥ 4¥J 4t41 
4C4ft4l 

4JtC1 '¥t44 f4f4'5 ¥tl¥ C4, ¥^ 444 
44f^ 4Wr^ f44l 4t4 4<4l41 4ft4 
44¥ 444 «R^4 4t4 4t4 I C¥444tar «rt^4 


4f¥4 ¥ ¥t4 ^44tC44 ¥ir4t4 Wl 4t41 
¥C4 <4^ ¥tl4t4 ¥4444lt ?(% C4t4 ¥44- 
¥t4 4t¥l 44C41 44C44 3?l4t4tl 4i:4I¥t4 
¥t441 ¥t4tS ¥fl4 ¥itC44 ¥44 4l¥ICf 
C4ar4r4 C4i:4 ¥t4t4 4^4 ¥i:f 44I f4^t4 
¥4tC44 I 44¥ 44415 ^ifl^r « ¥t4 ff4 
44 4t^4 ¥14 1 4t¥?r4 4t¥tt44 4t¥4t4^ 
4t?4l f44 ?(4f¥¥ ^4-441*1 I FtllS 

«f4t4 «rC444t4 f44 ¥44 4C44 §44 f44 
§rI ^?paF I ^ 4 ^c 44 fpPi f4t¥ f44 ¥4t4 
€rC444t4 ¥44 4t§i:4 4t4t4 ¥C¥ 44144 

§44 ffi:¥ ¥¥§ C4t^ 4t4 (¥4 I §¥4 f4C¥ 
¥4Tr4¥ ^4¥t^ 4^ f|4 44W4 «rtff¥¥ 
^41 I ¥t¥4C44 4f¥ C4C¥ ¥^ 4 ft 

444C¥ 4¥1 ¥4C¥11 C4 444 ¥f44 ¥44t4 
« 4f4C44 fi[4, C4t 4¥4 ¥tC4§ 444- 
¥41 4C4f44 4t4 4t^4l ^<4 
4t4f?t¥4 «rtlt4C441 1 I ¥§ 

«rt^4 fli4 5¥f1, ^4 §g ¥44 ¥44t4 
¥rC4 41§| 4t4fl f4C4 I 44W1 

«R:444t4'®f4C¥ C4t4¥4t ¥4t4 ¥r4t4 

«t¥f¥t4 ¥¥ 4¥?t C4, ¥§ 44 4t¥1 

f4l4 4^C4¥l5 4t¥t ¥¥ 4C¥ 4t4t4tf4 
54r¥4t4l¥ll ¥4t4 ¥C444t4¥pl4 4tt4l 
«rii*lC44 §44 4t4t 4¥144 ¥31431 ¥ 4¥4- 
Ttar 4|¥r4 4t41 4l¥tl «rc4t¥t41 444 
¥t¥41¥t?[ 44F4 §44 ¥§ 4^ ¥3P1Sr 
f4t¥4 ¥41 I5t¥1l ¥4f4 «rC444t4¥f4C¥ 
444 ^4f3lt¥4l C4t4l ¥44tft 4tr¥4t4Tit4 
(4|^ 4t¥¥ I 

4(<-«rt^44 4t§C4 ft4 4^4 4f44t 
¥44 4fl4ta 44 4t44tt4 ft4 fltt4ttt|4 
4% ¥44 I 44t44 Ft4fk¥ ¥^ 4¥4 44 
44 41f4t4 ¥74 nm 4t¥ C4C¥ 4¥4?¥ 
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swi ^ fc^i I nfi^rt^ 

5n:«rr «w*ri wm fsiffr«i i 

ff»i I 

it?t«ff <ftf, c*rcw MfX9 5it»ii 

f|*J I C^<rfC!T -tf? C-1^ 
faff»r, c»r<rt5r c^c?f ^ nii^- 

^«(»»i i ?aTtir icc»i n^?f- 

»|^jft5*| ^ai I (i|t^ ’lt*ltr9f=Tf 

'« f^*l I ' ?lCf 

-fifci '^tnnr fflapt^ Sf^JtPr 
^Jir^l I ‘iJI ^C»T ^tilt 'B(f5f¥ 

■tRf « ^JT ¥?it'® ntat'si I 

SIW1 8f¥ cnr59 ¥tcw =?T^¥t9 ¥?rl 
fTsi I »<i| ¥c»f ^^'9 >r¥c®f 

nt^Ti c¥^ mK nf«¥tii »ri»ii m 
-ffWW ^NT¥9 
cf¥f« =fi I 

f?C¥ HfTW «r«ft5T «rc^istc«? ¥tci| 
t*ra c^ 

«rr^-tftfl c¥c¥ f¥g ^tlra 

^c^ra ww «H¥ ^ntasr 
fl¥ I ^ atwa ^na %¥ fi»i Haj^aa nftia 
ata I nf^a fa¥ cac¥ it'«i at^t*T ata 
fata "taca «rca"t ^arasi i npsa atcaa 
¥tta «ftf^caa f%¥r^ ff»i ataatflm am- 
Tfa I ^tcaa Hacaa nwW at^t^ 
¥ar® ca'sai a^aji an natia 
^ «raar atf ta atw ^asjptlt, aft'aw >« 
Pi€tcaa at»nta fta i 

naa fat^tai ’laaa «Har 
•rata «rata ataft«faa ^ *m:"t faa 
^ta«i ataf«ttatwa rraatcaa at«t 'e 

at^ta atra wwta artaata '^taa^ai 
3 


ca'»!ata'■fcar’^Sc^a &«a^ '« tafa ^5na gna 
sftita aai ^ata atflasi i 

«iaia ^IS atafta fiaii f^aa 

ca»ita at«fta aa^l i «i*ra ataftalg atfiianta 
aani'«>Ttatatf^ cat¥l at¥r^i I atwta 

afe ¥t5t¥tff ^afa« ara^ 
atT?ta atca fk^, i aforta a|{5 atari 
'srstar at^tcis'a ataita atca cat^tc^l aia- 
»rtat « ^t^caa cat^ catfe cwt¥ta fa»i i 
a^ aMtca aWa atcal c?t¥taft¥i 
«a'®fiia acar nt^, na^a aa, caajfqa 
5t¥l ^«jtfa 2^fa aaata ¥taatat'« faa I 
'ana at^i f^«n 'Q ^tata f^faa, at^a 
ftc^a fwfaa, ¥t«f¥c<a aantf^« 
ac^i 4^ atiftcaa ¥tca^ -"itntat ^tntai 
at^ta n<-aianti^, n<-f^ 'aa^ nniatn 
ntacaa arant^tcaa ¥taatai. atan^, af?ia, 
aim ^^Ttfwa ajantatcaa catataa fin i 
catatcaa ntaca catni artanta ^al na ata- 
:aar caVrar afca atai acast i ^rttni- 
at^tnala «nifta aca a^a cac¥ na 
fnfaa atcai atatn aca at at?, cn new 
•al ana ajant tin i 

«taifw 

caai atntm «ft^a atwat^ ntsffn 
fin 'aalS ?<-ana11 anaiS at^ata aw 
•a^l aiat? ^ww 'aa^ ancai nflai, 
«rt5ta, < 2 rtntf, atnta, atntatl Iwrtf? na 
fill tin I 

am nfaata atica fin an, caatra am 
anta nten fl|v ^tnat atn menu 
acaa ntiw%w naniatacaa itn cami 
fafan fin i attw fin n^ i 

atnattnta, nwtw lataw w nmiamm 
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*rt^n fni *n»ii 8r»f mt*! 

I *itf *i«5;«T 

1'«*tt«<rs f?:? 

^’f-«rt^?r ffst^r^^, F'e^ «ITg i sff^- 
c?ifl “tap? ^*f*r f^C’F^ 

«fcw ’artaF*(i '6 '•rt'^nrfI '»i^- 
"lartff, « «i^9 f^c^c*ra «ng[-!si, 

c^*titar, c^9\t '®t*ii '« c»iti^ 

^vsrtf^ iNi «irt¥t«i t 4fltcfl?( 
c?i 'e 

ff»i I *fw fiE*i 

5T»t«?r I *ii<rtc5r f^fe* 

c*t-rri c»!tt^fli ^st®i I « 

si’fw? mm f^>i i 

^twtcw f?c^ 5f{5, 

« ^*o’Tt=T 'sr^cifff ^T^>Tti1r*fa ikn i 
5tflf?C¥« stafS attsta atca 

l «lt»rtc?a fniia f^ca? 
« ^'tc?a 1%apt<rta5Ftl1r?a at^r^ta 
fwii I *<aiia «r-i^ at^tg atca acal cataii 
artaai fta I •aatca 's '■lacaa fta'i 
ca^ai ar«i i «ftata, « ^antaataa 

at»ntwa arar atwafagtraa aTa» 
atcaa aiafg^i «rt»rtm ataf^g? 

« aj»ia atata, <iafa%, araatatam wr^ 
^aaa '6 faattaWa Nitfa fasr^ ffa i 
smcaa^rata «rmwtant^ atarna 
catafi « «iawj araatatacaa wcw fafafe 
ataita«f»ic^ wti«rta artaffta srtci^a 
^5 fa»! caa^ i matca atalta c»rti^ai acar 
an aaraai atataila afcy fafal ata^wa 
«iwfara artatra artaata fnt^iaWa « 
«tta^tfta catai aftaai cir^ atai fan i 


vt?iOT 

^^g«tac«a afN'aasfaa awT ^ataara, 
at^atcat, c’ftatfaaa. Tftaa, ataraL^ai, 
'sajat^ 's •ft^sa arTai^a af^'sfSi 
^ciracataT i 

'igiawKn 

«tgr^a ajacaag «aata 

f%caa «p^j5 aPag-aaCt i «fata'®: ^ fa*f' 
cag^ af%g“ang*H ¥»t^t^tg 272 at^»i 
?f^a-nP6ca atatar atatg «rata cgamaa 
fe^g ^acaag ca^i c®^aa 'sraf^^ l aft^iapta 
< 2 rt^a an^g aa nfga^a acaci i ‘naa 
^aiaacg ^f^aira a^a gtafat=?f aitfH^ 
ataca i 

tgt^a ^atantcg af»\w aWcasja «tai^a 
aa faa'fa 'atci i 'ctai^a ^ftaa 
a® natca'e atnw « a^itftn, arta>iigr 
fafa^^tia fac-r «itta I 

^ataalcaa ft^atw at%a '« ^ta 
faa^a«^ af^a-^fa aa^ ^aata aai- 
cacaa ^isrta «rcsr ^«fa acafa^i caHaY 
a^cia 4a at«ii 4ufa ^«fa afarg%«iai 
1872 ^rtra at^ta ’raat aca cacaficaa 
ca. ^acaaa « ^ artnntcn cat^ 
«fta Fta atafta cat^-a? aPaa i 
4aa fan anca «4fti ^aFHasfS at® aPra 
«itiai 4aaata af^aaifaa acar aaa 
-patafh fic^a afira wata am i 

4^ f*rt^a af%a ana^flt cat^ ^ 

«rata at^ta atta »wt*!fgrstta (Linear 

type) fa«^i ^g cacaaf<M 

4a$ «fat«r ata?ta artrintw «rata «rfta 
a1%a«(if a»af^«i afv(-nf^a faca 4aR 
aiicaa«f*i afaa aafta «attf i 4^ aawa 
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etnpf it^tfB c^C’F «rf5 
fltvi BZ9\ C’tff I ‘liw ?C9 

^if*Ti f^rg ¥r5¥{5 sif%9 t *5(g 

f?c^ '«gts'« f^g ^cg g'hsfst^ 

'arafg'® j §^g>?f5fn9rt^ at^tiS 

atfalt*! >T£ata:aa ffta 180 

sff^caa »rt^ca fwca^c?! 
c^cf I affw <iiatia at'?Jta *^a 

f?rafa afagcaa ^tgt^tff «fatsi«: 

t?atfir®cg? at»i^tsT fg»ii af^a>T^5Ttf f^s^r 
igcataa ’if^a-af^tata «rt*fcaf«r^ai*f 

fg»i f f*ifatw « *ftitntfH a^a 

^tc®fa <iia^ ’gift 

atf^f’gtraa -srcatafcsfa 
fa’^ ’T^atataa 'sm wt'sjv «frat®F% fg*i i 
fiiarat«f af%a « faaj^JTcatacaa ^p5*j fatar 
ca'st’T c?^»i '« «fc'5a 

^a%a5 aa^’itat'aa '«rtii i ^a»c»i attar 
attar »rtatat*fa ataarta's 'Brtt^ i 

aaj'staiasa carata aaata^i 

t*&aa cataf 61 atia ^ta at^atcgl ajafg^ i 
«ai5 fga 5tt'a»il afarttfa ataratft i 
•aata^ta aiti a‘^tl»iajt% wa^*r 
cata ata aa ca, aaa ««}§ 'aaj8 a^ 
•aga fg»i I •aaa fa^ fatatai-'st*^ ai 
ai^atrai atna atta •aafS fc?a af^a 
*3^ ca^tia arat^® at^atcgi -aafS cgt^? 
<«taatai I 

aaa cat¥ a»tatf*rn^tfl *t<f atw^^ 
5tC'®»itai flt«fa 

¥tafgr»Ri atari acata^taa araa afai 
t5 "rt^ntft gcaftwai afr^ %^- 


anit ^'8j« '« fg»i, 

1022 g^tar naffta atataa aftapati •aa 
■naia acfe i uiana cac^^ at^atcata -sttatw 
ata ata i 

4 

1335 ^ttaf ^aa-^-aJi>1 4^ aitta 
'sjtcaa 1 ^ta c«rai cat¥ wtai ata ca, ^aa 
•aatca ^ta ‘aa? at^ar m ga Tw^ i 
‘aa atta 'srtav'sfa, af%a fk^ i af%a- 
'©fat"^ fajfa ^tfn^ % i itaa aajw 
f«af5 a^af « «fcw cftta <aaf|S ^fta 
caW fgwfi %ta c»hi catv 
aaatafaf lataa «rta cata'® faaai nHai 
ata ai i 

'£rt?ta aaaiS «rata^: ^^a-af5pta 
fifatfa^ fgsr i ^ta^ a1%a-anata a^ 
iaa« a^taa ^aRb R»j i aa^a^*f 
cataf aiisrata ¥ai ata ca, antaa ca^a 'sta 
aaRi fga §^a fat^a 'a^ta i fatatai- 

t , 

^ttaa atitatR 'a^-t «t-ftafa¥» araai* 
atPrarr« Rsia^sgt^ cafsr % at^, f%i •at 
^ata^^Rcar >£ftatsr cf'eai aa R ( ata ga, 
at%a«r atata at^ta atta «rtlta atsr^tat? 

fg»r, Rt ^ri^af^tta »iia c^ta faa<a 
at«ai ata fai «rata 4ata aRra«Ra 

ca^a at^l fata ^ i Rc^f 
’latai at^ta atta «raR« a^auR 
Rais aaiSti5 fa^^s* i << 1 ^ atafSa aRa Rc«r 
«rata R^aRra^R ^aR'si oitaa atat 
aft'Qtfta aattaa aRra aatata '« ^a ( 
“attaa aRa fat^ «tt6*ta fatatai-^a i 
^afSa ?Ra atcl ^ta «»ffS •tjiR^lta atta 

ata^attai ^itra'« ^ta atri Rtf ^«ra aRra- 
ajR^afa^i 'a^ aRraajRa acar 'srtRata 
•fKattaa aRra aatata af 'a ajara i ml 
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I 

950 c^cv 1050 ^^^y <rt^- 

• ‘«C?3 

«rFt?r sifVa®f»ry 
yq^rfiT^f?! sif*«ffl€ir»^5 fsf«f^ 

^ttf I F^csff 

I Ft?- 

fVt® c^ui 5(? I «a<ftc^ c>it^ 

85j8 jjpifs f|»i, iitor ff^jS j|f%fl 

'cftc^ I 

^<af^c?a *if*fa-3in^C¥ <«!i fs i 
j(R«i-5i»f?ttiti! f^r*t3j c#iH« ftfs m- 
5?i I «r^(t!^®: 

T!tC5T ^31 ilfC®1 / 

CTtsr« ^C<2f ^55® -f® 
ft»ii 'ill’ll 

®fs?3sit!^^»t« ycff c^® I 


^U ^ti wtf%* 

c^»itf <ttf ni I 

‘«¥}5 

f^iTT-fiT I 1032 ^H'tfST^tfl f?»!- 

'eirtfli ’ifHrc^ffl i 

*ipffs »Ttwi ^td*! *rt«rcfli I i!^wi- 

ff® firr® »ft*ri nt^w 

^ ^ *1® ®tW ¥fl 

9n 19 5|5}9Sf9! ^Itiftsn®: 1^ 
*ft^tcq?9 ^n9 ^^f^® ^t®i f «ni9 

^18 Ji^9 ^{5 

«r9f^® I «jf*frw ?f8?r ^f^*l ® ♦tfw silg 

«ff*ic®® «it9® ^15 ‘^tfV 5ir’-<fl9 qrtw 

'?t5l «ltC^ I «lt*(C»l <111 

aft9»fti8 »it*if«i^ ^ifs = 11 ^ 35 ® ?I®11 
«r^n®f»i’9 «r^9 n^®ti ® 

I 







^•\vs '3i^--s{t3iK ^«ri I *;c«« ^<1 =11 ^t'f 

^5^ti CS^I I 

c»T«rtwt ci^i =fl I afws 
tH 47 771, «rts JfC^IS 5^‘3>«iw 
'Ol 'iOf ^^1 1 CT'CSI C7C7t® 

3r7J«7 7^ 717^15 ^^1 fn 'Itc^ I 

C77tW^ I 

tftgfajvg mm 

417t7 I f^f®5 i(t71 7WC73 C?tn 

?tc^ Still c'9^^ SflCf? '©7t'8t*t3 ^*15 
=F18 I 

tlt=l1 'Itll ff=11» ^ f7?t77f 7*7^1 

fltii ? '^Rdi'r ^’9 <77^ ’iw^i'rr «r5f5i^ 
tftni •n:’? <7^ 7t^ 7f?i If I =ft^f fHii7 
C7t7 ’T'»J «ttll f% ? 

*rt'«ftf ^tin ^itftr’ff cfiH »rtn « n<- 

l^-fsiCf Cf fl^7?«1 ffft®f ’IfCl, 

^tf cmc^f 

7tll—477 fv, «117^ Caitiff 

ajH 47|5 fIWf Iftf I C»r 'Stf 
f6f7«,jft7 7«71 Sf¥7 fl^ff I 5rtl^tW^ 
mm ff icf, 

c*ti;fci7 fit7t»if c7Cf^ «rt*f® cft7 7fJt^lf 

¥tl rttf, 7ftf'« Cft7 

m 

7r?lc» 'll t^cffi»i, '«rt5f 'll I 


n<rff f^fts’F nnnti'ftf ntwif 

7Tt*ftH ClS Cl'S '■Tf'® 4^^ ftVf Cf fl 
77t'e fl»l 7tr^7l ’itC’l « C7SC7»1^tS 
c^cffi»i I fif^ •IfT mm^t »n?tliif 
^tc7 c7S»il& ntc-tf cirtif im 

47{5 ntcif c7cf 
ft'lftc'l nt’f Cltf^ Cf'Sft ClST^ff 
f7g 7fe77 71 I C7S ^tzm Ptf? 

7C5 cfifti71 7ftcflr 7l7fnf 
C»itf '<tcfi '»fmtn»il 717 
4f1 I flfRffl 4171 

'8ft7tl 7Cf I 115517 7C77 f jf^fF— 
fpf7^,3lt5 lltff 77t7 cnCfCl fl7 7t^ 
711^ CfCffll 4f 1 ntlfSf 7t7 1N77 

7ft«ltf7ll 7<fff ^tff ntllfTltW 

4l7f f7tf ff7t7 ftf KC71 ftfS Cf7 
7ttlrlt7 7Cffl 1 

7'fNIX'l iftftCf TTt TtCf I 
C7 ^ iS H^r CffTtftW I ^77tf 
7t55f 'iintf 717 f C^l Wtf «fft7 Ttf I 
CtS CTtf flf fl 17^77 dff^Cf CfT7 
7tC7f 7Cff ff7l ^tll 7717 

7tf 771 nm 717 %W f7C7 TtTWf 
7t7tt77 417771 Cf7l Ttf, CW# C7 

77ti:7t7J7tl7 7a1ff7 im ItTtf. m 
fkm 7171 7t7tf 7ll 7<-7mf 7#- 
CfWCWf 7771 Ctrff7tW7 Olffe 
^ Sntf I C7C7C7f Cf S 7<tl« 717 
Titfi cm ^ 7f1?7^ iriita fCf 7if 

4^ Sim S^Cf TltTl 7tftl Cff, Ttf 



470 «lfif ^ 

Vi *rii 

^914f9rtf f¥rfl ^t»ii 

—c^t*i ittwit^^tii ^»(«l 

fVJTt f i^a v^— 

V I ^t«r ca>t5^ cwaw ^fs? «ft*<l 

Ml f^. ’Tl ’I’ffaa f^atal ^ar^ *(ti:a i cat^i- 

§.!9fsf faf-fl 

«fta?rf—Jitn^a « c«fan—’I’ffaa f^ata^ ac<T 
it*tj faf^a <5rca ^*5* <4’’^ »jtatai*fj 

« fafBai 

^*f¥ac*i «tta "t'® ’T^f*i«r‘i ^rtt-cn? 
na*tvi area c^fcac^t^?, €ff% ca'wt ^tai 

faaH acar^ai tfecaa ca 

>l<faa faataf ac^i #fa®, acaaaaa ®1 
t^ra^ *ffla»l afrat^a i atataa®: ^rtaiSa 
at»!a a^ait a»ii acaca t c«rra cata mai 
«fTafi>a m, at®1, att»ia aata as-.i 

fttOE I a»it ata^ir, aa na^a>i caaa a^fSa, 
c®afa ajaataji fa« fafaMtaaaaa'wrf® 
^a aif faaaa^tta na'^a't^fa atfaia 
cacfa—a-^al aj^iaa fafa^ata afa cata 
aifaai aat fat ’5«t^a-r®: #tai cata 
^^m^a^faa faata^ a^a^i caat® ata 
fa I atatacaa «»aaf®a ^tcaa na^fa»® 
aiaa(B tesraj fer«ora ata faata: 
a’tnai ai cati? tta^ (Rauwoifia 
serpentina), taa (Aristolochia 

indicaX al aaiaaa fLeucas 

Unifolia), a[aatf^®1 (Clitoria ternatea), 
•Thsta-’tV^ (Corallocarpus epigoea), 
(Aebyrantbes aspera), ^sf<rl 
(Boerhaavia diffusa), «Itat*fta {Eupato- 
rium ayapana), ^ (Cyperus rotundus), 
*f*lt*t CButea frondosa), usiaf^-fijaf 


%im C24-r^^,8«r W1 

(Euphorbia nerllfolia), (Careya 

arborea). 

(fltrcsf ¥11 c¥i:® ntii— 
»i<fiic?c?i ic'8'9 w f^c*r »r^i iii 
f41tl¥ '©•I «ltC¥ 1C»1 ’fIT 
irf^i It®* ’Titnfi fifat® 
’f^ii ¥tir I f^ti 

m It®* ftfl&t® 5^9ti ^rtt’t^ 

®ti nitni ¥it® ntti— 

9lf®|5 Itll cit® nttl I ¥[<(5 =1<f91 f^lt9¥ 
^tcf it«! nnr 

ffti >5r^t*fi iJi¥i 9cit>5 f *fi® ¥<- 
^^ 1 .« Bf-cnt^t^® >ri t®iw 
c*fiti iji^i I «Ti« c¥^ 

C¥^ fKltefl® Ill'll nfll'^ST ¥tl 

8fl5 9itntita ¥91 it»t 9tt¥¥ I 
c¥i»i ^Wt^ri cftn ¥1—«i^59 
Cl C¥tl 'Bf^w C¥tl C¥tl i5f%?t¥ 

flltl¥ 1C»1 ’ll! ¥11 ??C1 ltt¥ I C¥H 
'Ifn Itl ¥11 V, ®tl Wt¥ C¥h [?91 Wt»f! 
^t®tfl¥ I ¥rl'3fC¥l 1® Itm ^IWl- 

fl¥ itCllltl ®® §1® ¥1 I l®Jt»r®T 

f^4ff ®tt*ri «riti %i BTf^®i I 
^f®®®t »ri mti ¥9 =n I 

f6¥titit« «rt?t=r sit¥ic¥ 

<ei®rfl® ¥tlff¥l C¥t¥ ?||5 1®1 

C*f¥t¥ srt¥l c®tl fl®,<s? ^ 1#1 

IW C¥tl 11 C¥tl ®ni ^ Bfttl— 
C¥tl C¥tl lt¥l c®tl Cll I 111 
^ piiti Item cRititi 1® •nl®: ’%t¥j- 
^f¥1 ; ®t| l<i¥l f%ltl¥ ¥TtC¥ ¥C»r 
111 Cl«11 ¥Clt^l ll®1-ftt¥l Ht¥ttl 
i«ttiicii nip ®tti I ®t| ®fi ^*1® 
^lt«¥i ®tc*l^¥l Infill 

®¥»l{ ®¥tl¥tl f¥ ¥|f¥-^l (Cimieffuga 



1971 ] 471 


raccnosa) 

»r*rj nttn? 

I 

^?i8 ^<t11 c^ 9tti|<rti^ta 

f^rata^ "^msi <iiai*r utata 

f^s( atva-c^at Mt¥:^ ntca <fla^ 
^tci'ei *itat^¥ faaaa ’itr*fa 

m sjtiita fa^i «rra»r ’far*! 

Jja*i «iaatfa^, ^ta r5lV<.»rt^ Tm 
=ri I ^la ’tH ^caif ai ^ra fa, 'sra 
iti^wa car^ c^ta c^ta ^fsaFta^F 
ai’FI «raFH *tta I uiraa c^cai 

^ ^ ’Ttftar ^ac«l-*^t^«s 

»it^taj ^ai^l ^Z9{ ata afat ^r<5i 1 ^ta«i 
4na caFtsr carta ati^a a^ifta^, c¥ta 
c^ta ’ttria a*a^t «iftl; 

catta^ aaaffa^, c^a^i ai ^tataataat 
'•«t»r*^l 

oiw m ati I >f<faa faataaf 
ai«i naj ’tt^ntwta »rtftcaj '•ttars 
•rtav '•pR ’i<-a^Hca <rta ^^—^flaafar, 
vs arfaFiaf's atfv ^tfsw , «fw^a>^fai 

W faaaa caa t «ftfa'« waft aaca^ <a^ 
ftaaa 1 «r®wa 1 ai ftaii atai acaa ai 1 
ajft* aaaai arts ftia aitra ai f ^ta “a®” 


ara a*)J aft^ c^cs c^cf wi ati- 
ata^ta atatar ajftcacar| 1 ^tattaa 
"aaa atai aa^ta, faaaa atn—^aa ft 
atatara ftaaa atn a^^a ^aral afta aat^ 
atar aa 1 atat'ara? ftaaa attn aw wnm, 
fti ?^"!a ^ai« •ftca fa i Ilfa^ 
aw ^a?:« ai ntata a^iata^F atita fta 
arfta caca «tta-r vac^ntttfti 
>flaa« ^tra, (r ^raa a^i¥ 
fta'Stftc^ ai^T^taf nfiata faa^ ftar ai 1 
atai ¥tai*i ^1 *ttca 1 <aaa ca'car 
atJ? 3 : 5 Fftfta^ «*tftH cnz^ 

ntca I ft«c-ia catf(B facara 

faft's ?a^a^fta cfftca—a■aa'« faa« ai 
ntat^ caai-tsj^ata c^cf 'erfi ^*rani:v 
«iiaa alat'f caai ati, f^fta atin ¥ftr¥ 
a^'^a vrati— 3 iac^l ^trf a\"ta ^ac«« 
ntca fa, fti ntc*f aw wacf, <a^ 

C3itffs sata atfacaci I faa^ wa ^tnt«- 
ijtc^ ca a^n w «tafH c*fc« ntca, aji 
^taai atataa ciitf aft ai 1 ca^tii's 
cat% c-ra facwa 'arifaftas 
iwtca ftaai »ftat¥ wi-wsiti c^f 
•rtcai '•ftcaai at^*t ¥«, »fWti?tir 
atatiajt c^cf 1 





*fTt«r 5?t^£^tt®f;(, ifJt¥3t»T. 
^^Ttf^nr *rw irt^rhif^f 
€ 3ft^»r ^^*fl=r 

cu^«r»ftr^ ^i >«? *i«t 

^•11 I caifR^r (At. No. 9), c3Ftf3=^ (At. 
No. 17), caPTf^sT (At. No. 35)'« 

(At. No 53)--i<^ Ftfifs c*l\c«n »l?:«fl« 

»rt^ I 

^1^1 F, Cl, Br '« I 

nt^ni tIi 

(Halogen ; Halo-sea salt, genas 
to produce) ff I c»lt@lc^ 

^csr^fiTf^n c^, 
100 gras, ariar ^V[ 2*6 gras. NaCl »l^*l 
^tc^l cntSlf 'iTtf^«¥tU 

irrrTfl 

¥•1 ^f, Iftm «rt1^¥tc?tfl f*r?cJi 
r5wit=?lfl 41ir *ra» *rflarc*ifl 

^r?'® I 

optfi^ ’frfnls^ stt*Trtf^¥ '« 

arrfl*l-¥¥®1 ^Cff^rc’Tf’tT I »fjt’pl5s 

flf^tciE "T® ’tt=^3r*ft?r 

¥tf^i cFPftsf «rtPwtcw 

c^*r (HF)- 

*ft6l1 ^1 1771 

nt? »lt*5f¥^^¥ «lTtPtt®I ntf®'® 
HF «ntf^ ^®fii ¥t%r'® wi ^ I 
f«fsT ¥i3R cyt^f «rjtfn®i 

fN ’iTtni5 c^\f?r¥ fV CT\f^i¥—f^ift•rrt 


'»r*r*i< i?ir i *rc?r «f¥® 

?flt5ffg ^-f f^wt^ 3fn frt- 

caf C®f^ 1831 5Tt£»1 ^®5I ¥f9?1 ’¥twt¥*rt® 

¥C?.T I €f*Jt*l ¥CiR C^r, 

«[ltf5T5« 

C 5 tc«f=T « ^n?i *<i¥f5 c^\c»\a c^Wl f®f^ 
5?tJi 5tm I ff® c®f^ HF 
CSPlf?!!? CS|\«! ¥flC® 

^1 c3Pifl=i sjt*n <2151 

1) Cjprfiai 7^l^\w ^W¥t5l-C5{l’li5« C^)^ 

4¥f5 ^ art3f¥ ^«rt< I 
hf-c¥ Bftfa® ¥%i c3Ftf«!i «r^ Jif I 

2 ) HF-<IIW 3f^5 

¥f«(c»i cjpifipi 'sfi^n »rf^® 

« «r»j §^n3i ¥ca 1 

2Fa+2Ha0-4HF+0„ SFa+SHgO- 

6 HF+Oi. 

3) HF 

4) lai srf^a afiiai 4va 

¥faata ntc®a (c^raa—¥ta, af-Na, 

sfjtlSsita ^asTtfr ) c^tfiR fafe^ai f ci i 

5) csplfasr'« HF i 

6 ) HF «r®T« tfl, ^ati 9*5 

CR., ®f^vfai«afra Rai f^ata¥ natc^i 

(aefrigerant) «fcat«P^ 1 f^ata¥ 

n?fc<a cni ¥lT»i f¥»i 1 
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Jff JT «fir 1886 ^rt'! 

c^V»i^t*r cytftwa ^^*ttw5r srtt t 

1869 »rtT*T C’ffy HF-(<l?f 

20% «f^tPinit9 ca^tat^® 

(KHFg) feftcaF '$t%'5.- 

affat® 3}^;{ I 1886 

si’aJTl HF « 

KHFa-iiia firaf-^ ^ca ^f^e,- 

facuai 5ffaai Rjitca cjpffaii 

affaata c’fHa eit® afca^f i t%f^ 
facW’iMa nt^ 

»ft^-rsif^® nt3i ?Fca^ i ’Tfa *fr^f8 

csprfawa itai i f^sitaaf f^^rfca 

aTai5t?r ^la^T Mi|»i csprat^® (CJlsCl) i 
(ii4f -I'® a*^ncaa 

csita vc^i c3prfi[!( ’«itfaf ® I 

^fcntcafj? nflatraa cjFtfasr i 

tata 'ntftaFta'« faatt? 

^ca I irata »T?tan >f5!:;f a 

4faai •^anc*? ’tt^ 

Ha SO 4 atai •ftf®® 5»faai '«’®«rfta ^it>T 

nta I ^?ta at’FFa'i *ftaa f^fa ‘•lac'ta 

^Ijt*!’ I 1772 y[tc»[ ^f5n 
»5’Fj a^tasT ca. nitalS to 4ia^ 

3faif5 aqjftarf i f®fa 'aotPi® 

ai faSf^atfS^ acaa i t^ta 

a«.>ri *iut 1774 atw ajtartfa®? 

®tl-'»iirt^®caf fa^faatl5»F arjtfjr® a«?catc»f 
5ff?iai ffcar aa^sf atsa 
’fJt’T •ftai fir^faatfBf ajitfacsa aftR® 
*fat< aw ^faat tata ata ca«ai aa «it%- 
fa^flatlBat anifa® I a'af»n fawta^ »ijt®a- 
Prata afrosi—?tjtJifS i 

a'afjft atc^tw %»ia «it« 

’tit^ilS «fc»!a ^ai aF^ai c>Tt 

4 


araca aslaPii capPiii cafac«ia ca, ^aa 
'«af%csFa ^^«,*ra i atc<fc<aa •fa^'Vta 
■crfaicoFa fe<.na aa a[®T> '«Tttn 

?^c®, %»ia «ft« nit»T fic® aa i 1781 
atc*i vjtc®fa»r -saaa «rata ¥ca®, m 
« «j%flfcaa ca^ni ati^tta 
ca\n f^atia nfaai fa^r® ®faat%»ia 
aTt'safaatcaa Prast® i t?ta *ta «fta 
a<s»ra «rta caff^i anPTr naVt 
aifniSa ^na aja srt^ i isio JTtw ^fB-r 
fa«ita^ ?ta£^ c®r® ®tcaa*—^c*ia «t®i> 
’fit*r!B aPr «if®^ i^a, ®ca 

nitalBa acaj at^ia^ta ai ▼n.a'atn 

c*rt^t^c^ fa-sa^ ^atr?a 'siaftt® ^^*ra 
^Ica I f®Pi n^w\ aM^al ca, cwm 
a?ca^ <ii^®tra apai ara ai i 

f®fa^ cataa'i a^caa ca, ^ata^^® 
'aif^-fa^faatfB^ 'srrtPf® ca'tfSif *fat«f i 

=145 acfa c®r® ^fta ata c*^a c3Ftfaa 
(Chloros-“fVc^ ) I ®ti?ta aa 

f®fa ^ata ^caa, fa^faatiBf '«fitfa® cjFtfaa 
« ^tlc^tc^caa ca^^ ata caa 
cafa c^ratl® ® ^ 5 ta ®^la ®acaa ata caa 
5t^t5tC3Ftfa^ ^nPi® I ai®aa cytfaa 
^ftParcaa <2rata ff®a P^ta^ %aa 4a< 
jaafB caVPiv naK Ratca fitatP® 
a^faata ca'taa pwt^ c®f®a i 

cjptfaa '« caFifaa mtcaa ^tpattaa 
IPsaPr alc*i« ^tc»itc«ra cntSia «r*ia 
ai®fa attpatcaa ^f®at*r a? ai i 
affwtr^fa nfa^tcaa ac®Ta artf^- 
atcaa ca\aa faast^ ajt<ati^a 1826 » 

ale® aftataa fiaa (NaCi) c¥»itPr® 
afaai »slata na ca cna ^a n%n 
®tlta acaj crtfla nfmm ®Pni 1 
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Bjti? NS [ 24-t 8*1 


?i%*l ^r<5 

1812 5ftt»t 

'«ltntf®s» I 

3i1^ta*i'®: c^s? ^£»i I 
^ti> HgSOi '»ijtf>f®»r^ 

ntii I ^w®.' '6ftntf®Ji I '«frc«tf®4 


cH^fn’F n'rK, «fsit*i f^®T^ 

C®f% '6 C’T-sj^t^ I c®f^ 

(HI) «iitf5i®« I 

^c<fl m c5i't«i!6? sTt’} ^5 '«trntf®4 i 
^fc»itc^5T 

'»i’?tft I 


^'S fil^ f ft-%^ 


^!? c?tn 

c^ciij f^sr^ I 5j^5» 

*ftsf « »fs{ 

FfJJ-'STWC?? C»rr-f ¥JT«! 

*ff«5it*i cncscit c^, <<<[▼*[ 

»il?[ ^tcn ^til cff^l ?t?[ f^ I «tac^3 
«i1i I atcwj 

ca^’^ftc’r <s{f<s 'O^a ^f^z^ 720 ntSo 

n*( ?c^i, '«itsf 

n>r Ftcaa ?c«t 1300 ntfec'Qa'6 ca^ m 
^zw I 5f* <tt3rr\nt«r5^ 

c^z^zif 34 I ca^rtcsj 
•ii^sr <sff^c^ *ftai 22 fci®? m ^c^sl, 
a^sjtr^ 52 ’tM ^£5^ i 
fpaa?tt»ia ^fl'sr^la.it^ 

I c^'atrsf at^ca c^cf <rtai 
<ii| «i^ta estate's I a^afc=? ^ 
i^?:a ^ckw ( 

«[t(4faafta a^c'^»ita 


aac'ta 5fa «*fH fe«taca faf^a cwcHa 
-ft’sa ^«^nt^rsr ’r^ ^fs-t a^caa *icar 
'srga ’Ttatai ^rat^ i ‘ac’j'cai ^tt*fa 
'»ia?t=f aia« i 

’Ft^C'Q-fwa cfiffTO^ ®t: C9f. ^tara 
5[^w tasta ^iNsir^- 

awc^a ca, ’jfaala sifai cac-fa atc'st'^ntaa 
a?f«a nfaatca ^faia fasta ak»i« 
?faata ‘<aa« 150 c^tfS c»!tf cac^ 
nta ai, ^^l^a m an 5 t^fa enta 

^5J^£a nf^Ns ^a i ^tana c^ta £?Fta «i^c»i 
a atm «r®ta anew i fw« cat aa 
<Bm^ gfaawi f?a f^a catN?« ate*? i ^pca 
aw^ta ^a wc»w ai, ^awi «ita« aw^a 
wca n^cw I «raa^an faayi vai, fwf^^aNsi 
aafti atai ca xiaftw x;t ftan 

^ ^5paatat 'na^ ^tnra aawta ^aaft^ 
ai wca, ajawi «iaaaa al waca 

'aawta ^tta'® ^aaf® atea i 
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im ] 


1970 ca 

3f^9{ c»r faaca •flffe 

si^(% -sf^tPr^ amai ®t: ?Nta < a \ 

%«rcf5r i 

f®fir i«i^ «r»f:«r 

f^a?i—ill ^18 fi(?t?p'i JTSi’sfa ^’Fta 

acacia I f«fir 'arta« ca", 

naa^ ?-fc^a »iiar ^faata ^i^in *iti?i:aa 
^ncatt ar<i^ nfa*itM «ffc^Knf?C!fa 
a'l^ntsf ^fa^ta ata:a i ^ca ^ta 3)fr?r 1970 
c^^ *ifflat*i ata; ^<s*ia ^tacw, f«s? 
car^ i>ta'®a ca^ atai aar« ??ca i 

fa?fa a^ca-' «ita^ iia^ afaiSfc^F 
^ita® afaia '«ff®caN »}*^c# 

®t: I'tata aracaa ca, alta afa^ 

?acafatl ma catacna iia^ 

Bta ^aata ^lata f^cat^ i c^l^- 
at(8i ^ac-aai nca ^tcaa 'ojsjjiga ^cacs? i 
\stac^ «rta c^ftiS atata *ii| 
fajicaa a'C^i ^cai^ i -iia aw -i^^ai 
62{5i^ 3ffaa •tfaat-i fkn ii*»‘a mai 
^ta'e «pa I 

*laif®c^ ata-’^tatc^ra a'c») 

^fpz9[ ca^f^ta »ia^ra i^cacas aj<n« «icacf 
ac»T attaFa i ®ti ^tata i}| «rac«r awcasa 

ca, ’fa.sf fasa aa, ®?awi ^ffl <4|ca¥ta 
aa'sta ataa i a^a aacaa catncaa 

a'cai wtac®a fe^aa 4caci' <i)aN fff^nt|ac»i 
^tapfc^fa c'spj? aan nfaatc*t 4»itfa« ataca, 
ajanhatfacarja nfaati ^*IT^ c^t’tincua 

c«iar?a cac^ c»tcai a^a aacta »rca»a 
atia *ffaa(a ca% a^ac® aa i '®ta 


mw ^fcatapa aa ^aF» »ita, ata- 

'«rtattaa 5at8f*ragfa, nfaata a'faaia « 

aiga ajatta i ^tana a^ac^^a ^t%a 

a^ca cal «ia»ca «iti:a» a^a a^faf 
’^c^a ^a, araai-atfrafJ cat^ ata l ^®at^ 

fmcaa a*ta ca^at^ta p fa, aaN 
a^a a^a a.cac^ i 

«icat¥ ill «rac«F '«rta« ac^i aita^a ca, 
iia ¥C9! at«flcaa ^tflata ^^lata 'ejf^fa'^ 
atai-f® aaaat? ^^aata ^ra^ta 
®t: ^tata iia ®^ca ac*ici^a ca, ^laaa c^ta 
>ia"arfa ^a fa i ®ta® atcl 
waa^ait ^fafl «ita*a aa»i i a^atca 
ca atca araa^ao ^ a^a caca at^cf, 
®ta| afat«)t^c®i ^f®:^a jpaa cac^ 
aa^i cac*® fca a^fa cam 1985 atcaa 

acaj atmr'^aracaa afaata i®^ai 80 ®fa 
at^tc® I 

®t*. ^fata '«(f®caacaa ^aa^^tca 
amtiia ca, ^fa^fastca ^fa aa^cal ale® 
cac® a lea, ®ta mw cit^atcli faca^ai ate® 
'«ifaf®a nfaatea '^faaia ata '^a^ ac^a 
atsfta ataa ^^hatata wew ®tai are® a'f®- 
'sr« ai aa, ®ta aja*?i ¥ac® aw iia^ ffa- 
aeara c^atcasi'« a^caa -^eata aif^ata ca^ai 
•Bita® «ratfa® « ^tta® ^a® «pae® aea i 
®tit^l f ft ^aataeaa a^a aaif® a^a a^a 
csycai ^catena ajaai ^ae® aea, fft 
aaaatata ®a1e?a ^teap atatc® irea, mff- 
caa ¥e^ta afaai^ ai® «[ea aft 
•^31 ftm « ami-atfaaf; c¥af «rf®lta afe¥ 
feeaPt^ ¥e® fvi i 
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■■t.. .r^. 

«riPifiR'm ’TfR'M 


(1971) 1972 ntc^ra 

*itn '«rjtcnti»ii 15, 'sfitintwi 16 
«jrtcntc*ii 17 «itcsif5fta 
sartf^^fsi nfi^RRi «ic»? 

?cirw I 26r»r ^utcntc^ii 15 

5artf«^t5r ^ ¥jac^ 'BiNt’5^ 

^ina (1972) sit^ Jitc’T 16 4=?^ 

i7-va?r i f«^{6 ^r«^rc5[<i na 

5irc*itc¥ 5t»iti:*?ta 

«Tjtcntr»ii nft’f’itRj 

«ii?ja I 

^tanta si^tricsj ^tcaantnta ai 

« a?t^Hcafir ai c"^»t c^-fsr 
itncaa 4a^ 'ft siat^tc-ia a^ar at^l- 
atc^a sFcar fac-ra aacaa aat^tiata ^’ffcaa 
«f8ftatc^ ®fti?ata mw la^a aataft-r 
•tfaf aiata ainta*! i 

aat^ciya atcaaatnta ai ^t^^uta—a'^atc^i 
^tcafa^ta ^t»itatai atca^ia 
at4t»i cn’ia't^^ c»f^tcaa fa-tt*i «ac=! 

trcaaiNta fa<Jtc*fa i a^i- 

*ic?ra <11^ c’Tt^it^ta 9icaa‘rNt?:a al 
'^tnatanai, ^awtfs?? aanif% '« >rt«r»[aaita 
a»!trat ac«f i 

1973 Jitwa ati atc^r kiI ^caait»tta|8 
’^far^la a^nc^r itn^r ^ai ^ca i ^f8 ^ca 'Tfe 
vfaal faftl «?fJ5 can a? atf)i 
f«a^a ati{caa fencatt naa aa, *iia|3 
atai aa, «aafB ’akaa aa ^aa*^ «q«Fl8 af 
acaaaNta ata^ca as<t^ a^tn^w aaatcaa 

'•a^ nfn a^fa a^rata-aEfaat^ 

^c'® atf ca I 


catf®ca^ atPtai li 

^atart^ta atca ca acaaatatalB ’jfa^la 
’pa'nca ajtna ^cafia, ^ta at«f ^z^t 
< 11 ^ ^tlaitcaa ^aai ^ca attva i catf«- 
cacfea aati;c®a ataaitatw's aaatcaa 

’aaata a^taal fta i 

40 ■^^c^a aas ^ataai faiafta ^ aa^a ataai 
>iia"\ ata^J? I acaattaia -4^f« aaf%i faca 
afacatcwtcaa 'swa 28 fea i ^tlaitcaa 
cat^ 'fi'sfa 90 ^a aatarHaf^caa 

'ataai ataFca a^nwtc^tcaa i^aata 
f®a'S*i ca^ I 

a?t4Ftc"t ff^a ^a^sjc^a aa^fifa 
a3satf«a at^tcai «(tafft«ai »i"ac# atai 
^aj. caaa—c^sk^a 
aftata 4^1% ^aitfa aaaat? aai 

^a I ^ a^a ^a^c^a a«atr« fac^ af^® 
at^a laa^ ata^f^af a«.c^a aaita fata 
nrtaf I ffa aaa^na atai 
a«ntf® ’jfa^c® naaat? 
^ta I ^ a?a nt«faa«fta aantf® 
ntaaarata ai iit^nkta at^ca i ^rinitcaa 
fawt^ai n’fn a«ntf®a apNaftfa^l na'^a't 
Tca caataa <^^zw ’jfa^a near catai- 

catn aa*! «Fca ^ataa i n^n aantf® 
na1a*i vea oral m\ n^cntacaa na na^fapa 
§n<atta n«Fn ^ainait^ aaiatf®' 

Titna aal aea i 

rffafla ^itaaawa wm nf^nt^ 
gaata'caa ntattaT« a;cfa n"nc^ n^a ^ai 
's fawtfa 4^5 n«a aa ai i ^tlnjta ataca 
’jfa^a ^taaaaiwa aa ^or" •aa^ vitt^ 
ataia nf^-rtnt aj^ara a«i ^ atw 
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Jj«»fc# T5lfy ^C;T, 

^^9 «f®t9 <99^ ^f9^l9 
^9T|1 «ft9^ ?ft91 9tr9 I 

^Cf9 *(t«IT ^rtf 

«lf^9t9 ? ^9Tt«»I9fti:99 ?p:*t ^1 «ft91 

cnc*! ’j’f^r^r® c’rt «(f^t9^ '«’[gisf 

f9^J<,*lf^ ^«,nt99 9fal »T^9 *ttC9 I 

nf9C9tn 

«tc9 9^^!®'« f9^® 9ti:«F I ’jPr^c^ 
ff« ^1 99 9t I 49tC9 99 1^^Z^J^ •twtl’lfl 
999 f9B(1 9<I1 99, «93I ^fa> n9K9^9 
^9|t9 ‘il’T Sr9l 99 I 99H^5? «1 9C9 91 I 
99tl;W9 *ff9C9t9 9t9l 99r9 f9^t»l 
’1"9C# *f9^9'1-f9^t9'1 ®t9ti:9l 9t9 I 

'®t9t? ^99t9 C9^ f99 9t9C*l 9t99t9C99 
fen? f9 «tf%faF9l 9C^ ntC9, C>r f^9C9« 
’rC99*fNtC99 99tft95t9tc?9 9t9rC9 ^C99 
f9g ®rt9l9tC9i '»tlJf9’9t9I'« C9tn 
*99 9t9rC9 C9 ^9*1 ^9T 9C9, '®1 

«f99IC® <Sf9t«9 9ti9t9 feni9t^ 9^t9H9t9 
f9^tl*r9 nc’f f9t*r9 99t99 9C9 I <9^ ar9»1 
*®C«fJ9 f«%*$ «ar9tV9 9t3ft9 9?t9H- 
9tiftC99 9rrtfJ9 §nt9f% 99t9ti9t9 Mn 
»r«9 9^9 1 

9t^f^9t9^ 99t’9tl9t9—'9gt5?1 C9t^ 9t^9V- 
9ti^ 99tfH9t9 19^1^19*8 nf99fl9| 9^91 
9CIC9I *9^ W 9t9 99t^HC9ar 91 cn^T 

C’l>«lt9'8 99t9tnPr8 ’tr99lt»ttC9 9tl\ ^ 
^1:999^9 C’ftci fn9 I ’g-9r9 9tl9t9f9 
9t«tt<F n9»i 99tft*r9tr9 ^( 99 * 1^9 

fSiw c9c^ nt9C99i *Sr 9t9 

C9tWh?f9f 9t¥tl9 9« 99t9t-r n^XZ^ M 

9tC9 I xstini <3199^1 99ttlt9«tl9 (99tC99 


9C9991 ®t9tr'® 9t9C99 <99^ ^tC99 9W 
9t®f99 9tC9 '999t9 9591 9^9 9C9 I 

^1999 *3t91 ^f9flf9"*» nC99ntr93f»llC9 

f9^9 «ft9t99 I 

^r«l9IC« 9t9tf99 C9C9^ *9^ 999 

9ti9\9tCt 9i^t9t-l9t9 99^ ^f^91 

99C9 I C9t9 9t9^ 9l *I9tf H* 

9t9C¥ *999^99 C9% 9?t9tC9 C2i9®l 99l 
9t9 91 I *9^ 999 9«[t9't99t9 «99C91 

9tC99'« C9^ *8 9^t9tC99 9C<T 59159 

991*8 nt9C9 I 9C9 9^1919 9t3lt9 995 ^9^ 
5 t9 9tC9 I ^99 9*® 9lC9 9l 995 9!:f, *5t9 
9-f«tcn9 «99^N 99t5 9?t9H 999 9C9 
*81191 9tC9 I V 

*9gt^1 ^ 9f9 9^t9t“t9lr99 C9 
9t99at 9tC9, C9^ *81^9 C9C9 99^fap9 ^91- 
99tt^ 95?l9tC“1 It^l 9tC9 I *999 

^r9^ C919 9r9t^9 »rt^tc9r *9^ 999 
c9if9*$ 9U9 1 

* 9 ^ 999 9?t^t"l9t9 99t9tC“l 9? 99t99 
'^f99tl -S1?9 99C9 I 9fl9tC"f <jf9f1 491^*1- 
9*5 C9t9 fe94t^9 9Jt^t9t 9^ ^C9 C9C9 
*81991 9aj*ltf« f999 gn C9C9 ^ 919 « 9tjf1 
59t599t9^ 9^t9t-l9t9 9Jl^tf1 999 9W 
fe 9l 98’rtt« 9t9t?:9 *99^ ^9 

^fln C9t9 9^9 ^919 99991? 99119 I C999 

99, C9l9 9?l9l-l9t9 ^19^41 ?C9 

C9^9, 9l^t9tin C9t9 9^ 9S5ntf« 9t9tC9l 
9^9 91919. C9^ 9?l9l99l9|5C9« *9^ 591* 
599lfl9l9 r^tm f9C9 ^19C91 

«19 9?l9lCn *99 9l4 ?t9 C99t*5l\9 9^ 91 
^1f9f9 9^ I *9| 999 9t9 ^1^19^ 9 

«fT9ttlfl 9?t9Hl9af9 9l3tt *9 
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I 

'«rtfl «ii^ fe;tf% 'e *rtc>r?r *{^ 

sTt=n ^[51 *ft»! '9 ^nf3*i cfcss 

c*fhw £?c^ I ^ c^rss? a 
».c«r, f?c9 cn 

Cn 'Slt»T:=5f 

»Tt{5 ^1 C’ltsit^fs 

I «r:^T^i5 «i**( ?c< «i^l5 
I >4^t5 ’[C«f '^U '<1^155 

'®lf’fc^ ^tC^F, 

siNichi 4c^j»| 5 «r^*rc¥ 

I f^f«?r «f^cnn <1 ¥taf 

f«rt®if ?[f*( I c=*Fti? 

Cft*! '■l^Cn n’^£# 


9 ^ai*rtf% I «jrf cf f^r 

'e^’fai, stt^f 

=ft*^i ^*r^*i 9 c»\«T ’ftf* 

I c»i^ nf9c=^:"f 

«(fl£*r5 iFC’J I 

n«rH 9 wc®^ 

cn^tc^ »ir^?*ft’rT« «ftf t=«i i -^ita 

CVfsT ^U"f <tf<PC=I •iTft’ftfl, C'ST’Fttf? 9 

=!f7t?t*it«tt51 {5 c^ar 3?:t^ «ii?-iii=?t5 

c^t^ >r^81 

c>f<rtc5f *ft8itaR*r ^£=? I 

'6 arfsiC4?1 gl5c^ ^f^- 

fsiCf ’Blt»[C’5[ I 

^tl»iTt^ cn 5ii[t^tc“r m 

5^t*l «lt9 

c»rt^i ^tc^i HI I «iTt£:nii:«!i 

HtS?CHW H^tfH Htaitfl * 1 ^ ?f6Hl 

s{i!?n5[ 

^f^s?tcn ^ci I 





n^ntc* 5lt*rC'9ft£«tS I 

«fnc^fl ^£911—I 

^31 C^» ^1 

nwhp^tc^ nf^? c^V® 

'll C?"r (Space) 
'S ^91 (Time)-C^ 'Blt«r?l ^£fl I ^^=Tl f^«^«l'*l 
«rtHfc?s ^A I ^K-^t'9'f 

^srC'1 C’fC'i c^t^t?[ ^^£911, 

^1 ^ta[£'l I cn mw cw-t 'Q ^t£91il 
>l£<fT '?^*lt9 =l^*ltsT «f^£^5 f^£^5T. 

«t?I!f^ ^Tlf I 

fsr^^4^9 9tf«-f?ralr!i ‘c?-i’ 9i*^£# 

WfsT ;^^1-»rt£*t^ ^£»I« ‘^t9S’-'fl? ®Til£'f 
(Absolute) *l£^ ^31 ; ^<t'^ 

'«^t£*if^^ 9ff«»i"ni[ arlt^ fst’p^ 

5»t»i--ii?i «r'®tfi£'5 c^tsf nK^i !ii, 
C^JT ’I’ltfl »T*ft«l 'lt£91^ Ffi£< I 

*«i£3F? i5l&£q^« ’sfe '«!£’»? 

^Il£'i'8 ^nn«. ^£91^ <2l^?5lt=? I ‘*l«ft£Sl 
f5|fefe£51^ >f£^ *j^f’l£llt«f ^t£l I 

^tfln ^£9i=r, 'Brt*it£?? cw-r 

>e 'sst^r 'S 

i 9tf^?| «il^^t 

f^fti'5 -2r«N '« 

^•r»!f«£'® I ‘fllf 5 ^1 f%^£^, ’«|CSfa 

^tci5 'll ^^£'5 ^1 •sr^l, 'S{£Sr5 

RISC'S 'll 'S»l—*«£f?1 ’ft£l ^1 '«I'?t'S. '«r£^fl 
^t£^ 'll I 'f4c^l =?Jt*lt£W 

^1 '»r*t^^f«'5, ^ll-f^5£W «(rttlf, ^1 i?£91l 
>itfJ£*r c^ ^t£9il, '®tfl 


^tf«£’Tn c I ^t£^H C'<f£^ CW-t 

'id ^t»i ''t5"»tc^a f^«a^9it *la’»i£?i?i 
’!£’? '5rf<[£'5?^ ’?£ai «ir«t'i I cTi « ^t»i“C^ 
il?*t ^?I£91 ^t£'f5 ’I"'1£^ «8t£=l« 
^.\fk '»It>11 '«lt^?ft^ I 

5i?tf^£’^?r 5fTtf^f«v flar '*itif£'i C’l£»i 

«itc»t 9it*ffa*l filpf*!! sfrtf^f^ 5f^£^ 

't£91 C^'«81 ^Z%tm I ‘«^ 'S^Jtfsif^ 
C'T-t-'^l '«r«J«£?l C?Ft5T 

f^<8[ f^£^«t '13£'l ?£9I (ilf^l ?i:f^fH'^ 

'»tit£»lt8t (Framework) 

^£® 151 I ^tit£^rtl 'ifl’PSIJll ^Pi] ®t£ll 
?£'l »ft£l I CW ’Ft£'^ (Des Cartes) 
ll'lt^£^ €r«t*i'i: C«lH ^*1 O C‘<£^ 
*f?r"n£?i« 5i£«r »ii3t£i »ra*t ci'^-fl 

OXi.OXa'SOXs feN£'l ^11 'S’Ofiir^ 
1911 |{ 1 , ^£?m-«f91' (Axes of reference) I 
ifl£'l «lf« 'BlCflfl ifs® 5f£l 

9Tsn9i I <4i'St£i nt^ f%liB =»T»l'®9i I 
911'191'®f9I C‘«t£lk fl£lE;j 
Cl£*f fl£»l^ 'Itl l«rt'’f 'stl’^t£15 itm fl»l£l I 
ifl (OXs.OXsMl'®®! Cl£^ 1^ ^ 

xi. (OXs, OXi)-W91 £l£¥ xa 

(OXi, OXs)-JTl'i91 Cl£^ Xj, 'it?£»lXi, 

xg, xg-cif ^ (Co-ordinates) 

1£911 «<1^£«| W VII Ifv, P Q 

'ill ^1 vtvtvtfl ■ 

l'yriip£l (xi, x,, Xt) 011^ (x,+dxi, xa + 

Cl«5^ I 



4S0 
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dx,, xs + dx,)! ^) Ijn WTtf^- 

f^9 fl^fC’ttiift’T-’5?!3if5;^t?t 5.iB« 

ntfl’^f?¥ ?«■? ds’ 1t6f1 fsTCff^S* 

»r^¥am »rt?tnj— 

ds* •“dXi®+dxB^ + dX 3 ®.(1) 

«0^ mw afjtpifs? »ft«1 

¥titCS!l I <flC¥ (Flat) 

^1 ’ia»! ¥thc*l 1 ^CI'S '»rt^f?^ ¥91 ¥C4 I 
'»ftclf^¥ Wfsi»l9 ®!^«sC 9 ^^J¥t9 

Cll¥ ^1 J?1 ^9\m'Q 5^81 I 

•ill »(^9JC¥ ’fl¥f« f?C5^ f^fSlsr 911^ W 
¥9i:« i^c? I fss?:¥'tf^ 4¥ 

5^^tfai¥ ¥t^tC5lt? lf9¥Sji!l ¥C9r^5l I 

9tc«r ¥191^^ I 'iic's 1^- 

fy^9 ¥tilT5ft9 C?-f-5ltait9 3TJ¥ 

'»ft9 sftail Cif«9l ?5C9r¥ [ C’T&I 

‘¥ti’ i >4^ ¥t»l-5ltai1 0 X 4 f«3r 
*?t^t9 «£rc«JC¥9 ^ZW '<¥*f ¥«i ^1 ¥9C^ 
9[C9 I C?1 ¥ ¥t*1-*lt3it9 ^r^lTCI 111® 9ri^ 
‘«t¥ ‘f^99l%9 C¥l-¥tl’ (Space-time 

continum) 9C®1 I f^=Ti:¥^ff ‘<ir¥ '=rNJl 
0rt9C¥S| ‘F^^tf®¥ sSfiVl JfC®J9 1tf®i:9 

f*(9\fi»» sili(tc¥ ar’tc®^ ^fisr 
¥9r® fz^ I ‘nr® '«r9f^® i£if®f5 »«)¥f5 
91 9l9t^Cl9 ^^¥ ; C¥9 91 (9*^9 

¥t9tt¥9 9t9l ®t9 C¥1 « ¥t1 f9^® ^fC® 
*ftC9 I <<1 9T9¥tf C?1-9t®1 « ¥tl-*ftart9 
«fltfJir®¥ ^f9¥N C9\fl¥ C¥t9 4C®? C^^ I 
®t91 •r9"lC99 9C97 9t*tt«99f9T« 9Cl I 

¥t>l (t)-C¥ «fl¥ 9¥^9 m C/-rfirC9 
¥ 9 ri^ ¥nt 9 *^® ¥t»i- 

•fl? m c»TC¥« ori-®9 f®sr m f¥Wl- 

f‘iltt99 99^11 I 91105: 9l?9t9 < 8 rif«. 


i5^«^trai¥ ¥tlfc^tc®t ¥*rtfi® I «r9 
9r9^tf9¥ «fll ¥tlll9l C9 ¥t^®: ^- 
9tf4¥ C?1 49*^ '¥^'f99i:*t'¥ f9r«^- 

fC9 9t9, ®t9 ^!:»l 9C9C<| «rtClt3 «r9f®3F9J 
<2153 C>-3x 10‘®C3T. f9/CW'3» 

9t9 ^19t9 959t59 »\®J lf®C9l'<9fl 

«rf¥R»«.¥91 i®ti?nf®¥®ti:9 r99r¥\^-^F»r«>t¥ 
*C?1’ ¥C*r« in ¥91 9fl 

»ai9^ 9»n 9t¥1T ¥tltt:9t« 191 I (1)9^ 
i^¥9C“r9 ¥[^¥9i:*i tiiwa it^* 

ds® ”dxi* + dxa® + dx8* + dx4* 
-dxi®>dxa®+dx,*-c®dt® • 

■■•(2), C9C?^ dx*«= \j -Idt 

ds-C¥ 911 f9 9J99t9 (Interval) 1 
f¥9 «I¥91 51® aril f9f<C"fC9 9I99tC9 iffl" 
9t1 ^C9 aq¥ ^®'fl9 F99 1®r I 

f99r¥V^-«r1^^1 C99 4¥9t9l 9t9f55l1 
9^91 ¥« 11 i '®?; ‘itev I 

911^®, 9^9t9 ¥ ®f99I^ ¥tl 'AZ^ 'fl¥t9iC9 
fif® I ^9t9 «f9|, ^3JT C9^, 19t^ Ills, 
f59®¥ I ¥tl «r9tf 9t9, ®t^ 'A^ «rlC® Jffll 
»II9^ 19t^ ¥tl-9t3ft9 'irtfl, '9r®|*tjT 9t®t9 

*ff9¥ I 19t^ ^ ¥ 9ir^'8r5;i?(«| ¥C9 5C17f I 
‘fli 9tir 9 9t9 f9nr-C9¥1 (World-line) I 
9l9t9 «f¥M 9ft9, 9l9T9 fl1-C99h 

9C99 «ifI nf9c«rf¥c® 9I91 

1^9{5® «ll^¥¥t9 ®Mf 9^(9 f¥| 

91, ;il| 9l9t9 ®f99IC®«rm ¥C9[C¥9, 

9tail f9l-C9«rtlW t4¥® utl 

®tc¥i 

9f9 ¥919 1 ®i:9 ¥t9 ¥tCf, ¥99 <119 ^ 

C¥t9tl Cl «r¥fe® 9C9, Cl fCII 

f^¥ 9Tt%*9® '99^ ¥ft:9f9f¥ 9Tf9t9 I 
«rc®T¥ »lt9^ f99f f99f 9lf®¥f5 
®t9 ¥tltC9t 9591 91 m%i*m ¥99t9 Ifltl®! 
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^1 fttwi’ftiiiirtcv wnm 

cifn f^cBfw 

WvTCv ^*frw C5W ?Tr*i 

▼fc's ntriH ^rif ^li fi« ^rm^i 
<*111 ¥titt*it« f^a artfta; wfa 
?c»i ^titwi 'Jsfa mw *Tcart i 
^t*rc«fN ai, ^1 aft:^fr«ita 

a[:a I ?tac*t ^ na •rffl*ft*t ifira ¥tt? 
^t:*rft»¥ atar i ¥tJti*ii fta ’"rnai 
’Wanrfsrs ( ¥fa« ) ¥1*^ cTf¥ sn 
C¥S(, «rf« c¥rai^ c?¥i ^tra, *a¥t «(t?Ff^¥ 
¥t^¥a>—ui^t^ 'art^si^t^i:!fa 

f^cHa atcwf 5?\f« i uni 

*rfarnta¥ aH®^a ¥tirrHtC¥ »frtf«i[- 
f*iaf5( ¥titc«n aw I ar^ ftfac-rw 
n^T f^caa ^*rta ort"fa ¥t»i“C¥ 
«aa^ ¥lx»ia »rt¥ c?“r-c¥ '^faf'^aslra 
•rft-*ta[*i ¥ai i '¥a« aia^tfa^ »r^Ti* 
caana ai =?faai «i «ia i 
6^ffii¥ ¥tirtral 4rac¥ '«¥fel 

«Tt*ff% <1 ^C'® ntra ca. ^aa «fw¥ ¥nta*l 
at ataii ^rtatcra neap -nn^ai <Brr*if« 
faanwa art¥'«rf^a^f^ awa—^va'sta 
¥taa, ^tatcaa ^faralai^f^a iaar, alitcata 
c¥ta ca\fi!¥ aplB ai awnf^aaf «ftaai 
ftfff^¥ afVa aw^ af»f<>C¥ 

t^atfai¥ ?tt¥ta cnt¥ wars ; 'sta 
Bhutan ^itatiaa caaRta aai caa at, Wm 
ai f ata arfn^ m ^a^nm aw«a— 
Rtatraa at fn faav 

<?taa-n^artiaa ajT^Rtra^, atafa¥ fNta 
aata¥ aata «ftap aa i 

^am®i fV «tra nfa- 
c4faFasi¥ arst!^^ ata, 'sta «affei ^ataaa- 
5 


wr aca ¥ai at¥, uj^^i ¥t«f^¥ fwatf«¥ 
i^tat^i^ c¥ta aa^n cvcia ^na ^lt«cn 
Rafn^ Rlw I > faatf^¥ aa<®al 
»afa'N’ fa5ia cn'ar, asta a’«tf i •aa 
at^ca Raf^as ca '??'^a at<ai» "i? 
aaiwa tna aai ca faa, ^ta aaci 
'a^atta c¥ta wfa^ ca^ i »aa’®ta¥ti 
^na cac¥ c¥ta a^a n^caa a^ ^ta 
faa^ faaa nfjsvtas fca f aai fa'stcatwa 
(.a, n®a aaw ca ^caatta ^m 
ataca ina'^ afeatlSca aa®wa fena ca^ ava 
RtaPaa Rtf^^ta ara^ aia fca ^ta 
¥tw I a'fa fijatfaif jylra a4a cacf 
aa? f«* 1 

faaafaia caa-¥ta-<a Rata afi#ata¥ 
atalflafaa-aac¥ faa*aR^(Geodesic) awl 
caa-¥ta“4 Rafa® ¥-fa^ cac¥ a-f^ 
Rafa Ratfaas Ra^a; ncaa ¥«ai ¥at 
cacR atcai «ii¥{5 at«a aal aca 
a^¥ta *tai af^-fawtcaa f^atataatca 
ca^ nal aea faa-aar", ata faa 

(Stationary) I aPtC^a Rtata fN-aiR'a 
aataaa aca d/di^O «aa^ ataita 
ata^ fta-acar'a in ^wtf&R 
^vs atia I 

Safa^v ^fa¥ti¥ <aata afta^-'^t^a 
aai RaRtaai aai cac^ ntta i 
Rtra. aiR caca Rais Rtcnwa atfSi* 
a^ata atataa as? ^tl tafe^aca 
^ Rf^ajtR aata^ata «ra«a c«raat 
fPrtafin i <a^RC¥a avatawi—fa-iawtcan 
if& aara n w RFca Rtali aca f 
a^fCR f^twata rI Rfa^i awa ata 
aata^i Ra n^ata antacaa m* 
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?l»!l C^, (Accelera¬ 
tion) >(^9 ^9 ^991 '«T9'9t9 

^•19 f9#9 9ft9 911 ^<l9tC95? 

CSW W1 ^9§lfl9f «ft¥<Cl9 »T:tr 

*iftV£^9 •rt^ff’II 9t*l9f 9«f»ft'a9 

9t9Tt^^*l 91 9£»t I 9^9 

'«W9 9tt9, 'Stfl ^^9 ^f«9'C’}fl 

^f99tn ^9 f>|99l 

9^«rt5t9 ¥t»l C9t¥^ «rt9l ftil C9. C»rt9- 
•?f^9 5t9f9C9f f5[8F f9«!r 9f5p»fC9 
C9t£9 I f9fe^C99 aFC9r9 95? C9fTtf«f9l[ 
CV*f»lt9 9ft¥tr^ C»rh<Sf9-*ff^9t9 f99* 
f»lf5r« f%9(B f999T9 ^tf99!r9 »r£9%»191 

(1) <arR9 9f^*r«r 9£«9 m 

(Ellipse), 9t9 9t1%c^ <5ftr9f I 

(2) «Sl 9tf^ ( ^ ) »99^ iSr9-n^C9t’t¥l€t 

9Tt5Tl9^-C991 »T9r9 »r9£9 9919 C9Fi9t9<59 

9991 VC9 9C9 <99^ (3) «3lf-nfil#9t9 

*f<t9ftC99 9€1T ^9? '®T9- 

*f9tC9F9 (Semi major axis) 99t£^il 

I 99tf^ f99W99 

’s.i ntPrf«^ 91911 «i?ri:9 w mfk*\\ 
< 4 ^ 9^9t?l8 ^«(‘f9Wl^ 419^ C9rnf%- 
f^i( 99t«1 *199 ’19tft9| »19^« iC£9f9»l I 
f9^k9a 9t'5, «iif-*rw9 9if«t9 mi9 
9t9*1 <Jl£f9 ^99 ^C^9 9ft¥9-9»ll C^9 
91, *ff«'f9Wft:9 #t9| <49^ 499 9f^ 
^ai 9tl—«(C'®T9? 99r^ f99f 49>l 

PF^91 9[9i:99tf^« <49^ »r9»1 hf9¥ frf®3j|»l 
499(19 9t?FC9, 9r9 91 C^t9 99 C9 

49tt9 9f99^9 919C9 95tc«F 9t9J 9?C91 
4^»49 9199 "l^^l cni Wa, 91 


[ 249 9l, 89 4^911 

459 94tf 3TFH 9^C9 4991 959 949 9(494 
nf99€9 9^19 I 9FtC4l 594 94 4t9 4t4l- 
f9¥ 999 ^9(94 59l9 99 C9C4 f9|[4 9C9 
^9rC4 9C9, »49 n4lC4 C4t9 9r99 f»91 
91915 1 C9h49£4 454(9 4lf?C4 999 
C9919 91^1 4t94 ¥r9f59, f>f 
C4arff4?r^1 95t9^-9£99 T?tC9 9C4^ •4191 
^t£f9 J5lf%9r99 93541 I 

9199 4S?9(4f4C4 949 4^9 459 4991 
Wantfa® 999 UfkW 9(4^9 4941 9W 
£99 C9 *19141, 4tC¥ 4la 4t«J9< (Inertia) 
9t9 I 

*119 if -f4t^ 919 f9fe)yt99 
(5419191 4f999l9^ 94T 9C9 IlK-tlWll 
« C4n(4fl4 1C99 4l9C9 <49144 4tf9*tt4r 
4f9jl4 fiE9l f%4 9^9l9 94C49 469l9 
<4C4'e 9^99 cm (99 I 4(19^1^9 5C99 
C9^ *119 9jf^, 11a 9C9 *11 4lnt9l—<44 94 
(4 44 94C4 941^ felC9 f C49| 9l ^tlCa f 
<4^ C49“a ^49 95l9^ 9lt99 *194*1 f9^^C99 
£9*19 ®(^C4 C95 I 95t¥l iff filfe&l- 

*114 9^Wl^9la*l <49^1 99 51 , •*! |?c»i SfJt- 
9<Hl9 cacl 9tfec4 I5?9l9 999 4li:i9 94j| 
C¥t9 fell 4««9 ¥C9 f%91 (if? 4(9 
49rS9 1(4* 1l9'r4l ) Cf 4tt9 f mW^ 919 
5591: i^'f4 9 ( 49 , 419 4la ^aicu'e 
<4¥fel '^citl ^9t^ «4C1 £991 
4l£4, tial C5l£la 9tl£9 <44 914^ 

£^9 ilfla Hi £114 1 C? Ilf I 

49(9 4tl9felir9 4ta 4lCl fC^ fin 411- 
£99—4141, n?C4 •1?C4 ^59 fn? 
£9*19 fel9 4K«9 4£lflC9 f? f 
911 K9919 *19 49199,—£4t9l9 41 1^£9, 
419 fH(*f 9C9 ^f%9 ? ^41—41111 1C9 
1 ( 49 , 4ltl £19 Cll99t9 5C? 4l9tClfe ^£5 
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1971 ] ^ 


sir«fT ^tw 

nc«fcf« >R<*r i[ctr c*fi:*i5» i 

^rt*rt?i^ ^t?c^ f^? 

cw^^ wl ^1 ^!8 f raF«rr»n 
f^tm-rm «rtc^c»r c'®t»!*it^ 
•itnciii I '^4ciw ^1 ^jr^rjrt ^tn »it*i>T- 
c»itPF ^«rf^ ?c9fl c>r^ Hw, ^1 »jt«}t?i 

f<C14 «ftt*lf^¥«1 ^»I ^tr^C¥^ 

>itfs^ ^c«f m ¥iittsrt^fii5 nf«- 

«fff¥ ¥1-^ C¥t¥ if1 C¥ST, ’T¥r9f^ 

«it¥f^¥ *i^sn «r¥tcnfl mw 51*1^9111 «rt| 5 f- 

nt^tc^r tsifete c?r<fcfl 
f?C»l*T C¥, c^cn (Accelera¬ 

ted) ¥t^tt*{tt« »i?t¥l c’fca’B ^i;¥n c¥i 
¥tw 9(tt¥, ^fT'8 ¥lil- 

«t<i nftc^rf^c^ C9[fei ^rtcwl 1 

’J91t9|5T, 

cf*n-¥t*i ^^<ltfi¥ 3fn^ 9i^«i 

(Uniform) nw (Flat)3r»l 
¥nc^« '^Jtr*(f«¥ €lff« 
ftflil C¥4 ifl, ^t?l 5lW-nf*lR« •l¥91'®fi| 
¥C^ ^aFI «rt^J¥ W¥ C»| ifllCli 

¥tC¥ <i|¥ (Hummock) I 
wnrsf c¥ ^tt¥ 9mf9if»iitsf ^»ii 
5W >fl NStS WC?r 
«iw«f¥, «[fr^ (i)H^ « (2) ^K 

»f^¥fl*rfl¥ UlCfSf 

¥rw (Gauss)-«f^f^^ 9Tt*ftll*i 

:— 

ds®-Sgrt dst d«*,‘*»(3) 

«nttsf i-J, 2, 3, 4 
k—1, 2,3, 4 
»«¥ «1t¥, ¥J 9Tt»rtS*r«tC4 
'e ¥tWf %nt il!^t¥^- 


c¥t<5w *r t 

¥flc*i »rtt¥f®¥ 

c^, i k-fl »r4ar¥Ti <srf*rtt^ 

«tR>TlCi?3 C^t^¥91 I 

^c¥<rr, »i?f¥«i (3) 

(2)-C^| l[n I 

rti:¥ •5?r 

»Ta¥, 9titf*\f*nt5r *ftca i infa- 
fe's' ml¥ ^tk c«r"t '« ¥tc¥a %*f9 fji^a 
¥ca ipaatfna atatl 1 

«r¥^ fsicar^ 

aiv ¥tai:¥sr ca—a’^faiCtJT 
‘^9t¥C9!'« ^IHtaita ‘«¥fel ’?twtfa¥ 
st¥i «?n®a 5fa ’itatai 

faspf^a ^*ta| a’srsft^’® ^¥f!>i 9|wt¥? *<tC¥ 
^ta •ifa¥ ^ca, 

fa¥f«« m W 

fa^fsa *ifastt4 »itatan«: ¥»r ca, 

c^c¥ awta ¥nc^a *tt<¥J 
ca^tca I 

aap tfnc^a ntca fai-aar^ aa? ifw, 
«i ^ca 3fitf*if^¥ ¥tacn^i <«r<5 C¥ta 
^taitfa¥^ ca^ i ^c^a aarfHc'^a 
’ifiratia a» w’fr'® ^tc¥ ac>al aiir^f^a 

aFtf%*faf'« ^caci aap i arta 

a¥?taa capjtf^f, i;¥t¥»i fafta*!-, 

^n?a f^-aaf'%f«i¥ («rtf) wi 

aap^i ai ‘a¥^ ^faa 

fena I 

^»iai 

¥at»i cfai atca, 

^fa¥^a ca\f^¥^ta ?tat ¥ra mK 
¥^l“Cfta c¥t¥« ^ I aapafTOaJtii<c«r 
^f'® awa ca, ^nc^ 
nm c¥»r, irrcatf at%t¥ niv aw-aUfcfe 
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'St? W *1? <.?cf f?Sjr'8 w 

?aF ^’4* Belt's 41? I ^t«W 

?[q? «rtc»lt’4 ?f% 

■sft^ *rK fm >r*(? 

'It? n?»i *f<f c?r¥ Mfil'S 

ft? •f'?c?i c?t*it*f»f? »rw4 

?Jt*ft? I 

<??? 1?a?t?r^ n?^4Ft? ’ft- 

*tt^? ?t?t^ ^??t? «ti:?t«f? I 

c#? m f?®tr^? «rt»Tc? <«? '©?>? i^c? 

I •«? ^nst ?'?:i 
&tl=i 'sr^? ?t?KTi »i4- 

»artsft «r?? Ic?ti?t%? 44tn?t?? 'st'fi? 
?c»ici I 'st^ «rrsr 

*jr?r^f'B ?€?t? f4*i ?i I c3i>«tifri? 
f???, 1919 »itc»i ^^t^T^c?? «r?’ttr=T 'St? 
»fl¥ 5?<.¥t? 'S^ntn fe*ff¥'5 4C?r¥»l I 
?1? 29c-f rt, «ltc?ft¥l *11?^ 

*ff^? t? *3(5^t*I 4?t? ¥?1 I 

*t.<<*ttC3T? n?? ?■?? «i?r¥t? c!?:? 'Bitnt? 
^f??^? ^C¥, 'S??^ "^C^? ’rfilft'® ^t?¥t- 
f?;¥'5 ?4tc»it¥ ?t%? ??rl5?t?r?? «tfg 
»R?I ?«¥ C>It*Tt^iB ?c?>l ^mll- 
s?f4¥rt*! cm^tt^ls? fecvtcn ^f5n«ff«* 
?taftT¥ ^n?? fsTC? 

¥1? ?¥t^?Cf ?'e?1 4t»|?l WZff f¥£H? 

VBt(¥¥ 

*f4t¥4?tf I'ojtcm? —O^'O 

C«rtt»lt? ¥f^¥l-¥*t--0’’'88 
’tt?t?‘l «lttnf5Nf'51 ?t¥ —r73 

«<i¥tc? ?m nft^pt? 4??'s: 1919 »rix<i 
nc? ’t?^? 1923 »iti¥ «rr^?ltlc?? 

*Tt?t?*i '¥ti:'tf¥¥¥i *f^*tfltsst'®?nr*t 


¥l8^¥t?» C'sfwn^ 

€l'?f« ^^aiTtt'a? C»r?t \ 

*f¥ cnw? cgf¥t¥? c»rtgt*i ?t?¥ ¥tc? 
'¥¥ f»i f*if4 

?tc«t I <^54tc>T? ?¥-«rt¥t(¥fi <Srf«¥tPr¥ 
¥?f5 'itcf? ¥TtCT?1 fatf, 

¥c? ^^¥11 tt?i *^4? ^cnntcn 
*ff?fp'5 »Tt'»}5 «tfl¥t? n? n? '«4c?¥ if?^ 

¥rtt??t? nc^ ?«^ ¥1? C¥»K¥!? I 

¥i^'sf¥ •r? ^tnrsrt? ¥Cf 

C¥¥l C^r^, TO ^'¥1^ ^ 'St?¥t?>f¥? 

•ifawt® 'iT?¥TC?? ¥? *lf??^¥ ’i[ck¥ 

¥?^ ^t? ?tgt« Wt? 

¥t¥t¥tf¥ I 

«fai¥«: ?4t¥4 

?t?*rt??tft ?¥-^ ¥?, '®t4r¥ ’i4tC»5t¥-'®?C¥? 
5rf^nc?? ^*r? «ti c¥t? «r«t? c?tcfe^ 

»n8? ST? J «£? ?ff ^?¥- 

?in f??Jl 4? <4?^ (fst^fec?? ) ¥f^¥t?t¥ 
'¥tc*n WUT*^? ¥R¥t’!?|8? «r?t 4 
4?. ^T4C¥ ^c 4? «ft¥4*l C¥£g ncf ^t? 
nfenw? f¥f¥^ ) ’l®? 4W« 

*tf??tci? If ¥ f?!:? 'SI 4r? 

*ff??tii?'«Tt<¥ ?t? I 5¥?t?«f«r f?grf¥i 
'8tf¥¥ « fSfW 

4t¥l 

f??1f¥¥ 


c»!t3tt® ^f«?t?— r‘98±0'' 12 

r* 6 i ± o"* 3 o 

4t»ii 's«,>rcf «r?t(^® 4[c»ii 

C¥, ¥4t¥%¥ ?*l ¥C? ¥lt 4f!|t?»f | 

sfTt^f's® »tii4*»rt?hr aft® ¥t«wi c¥t¥t 
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1971J f^nr-witUrf^ ^ mM-war 


5W ftiitf ^^nf^ J orf^ttr 

ftw cf. 

1c«F «! Wrt c^n-^t^- 
•^wnr c^ f*fftv ^rtcn, c»r^ 
Piitc^ ntJ, ^ ^W'e 

c«fcf^ I m ( 

sftn w ^ «i^&i ^r^fi 

cif, ‘«c« *i?tf^ntTfc*^ 

c«r«m mw 

»^t<fTr*i?f «rt»iaw «fr«fipitfl 

(Direct action at 
a distance) n ’ivfe 

5C»51 

»I^«(C5( 1924 
^•hstspt ^iw ^f®¥tf 

sr’paifs?:’?® 

(Redshift) ^t9 I 

Cf5 C’f, ^tc®lt4r ?lf%t¥ 
^^^^-sr^^cal«^? c's? 

V( -rt^ ftff wm 

5tn«ft« I ^Tt<fJi f^^fi- 
'lU *rfs[»rfl?:*rf ^tnc«ft<r «t¥ 

cn^ wf^ 

nrtfli ^rmfS 

cwtKtc«ri r c^r»fiiit?f !»t*{v c«rTtf«f<’( 

c^, <ir^ ivt%- 

nt m I '3t« ’Wfl 

(Perihelion) ^%9 «rf«c'S— 
itf^ n^t^c« «rti 43' f:tc4 ^iarni w i 
*41 wi ^ff’ftwi «rcf n^« 
n \ onRii *rt*ftii 
»ia^« ntw I 

cw<rl cn im< 
iTpfttwf mK ’w, ^tcf 


s^f^ ^t f§5*rrf2l¥ « 401 

pJW '55nf« |^f3F^5 «rnf4f5I 4t4t<*^ 

¥4tc<t 'srtit’T ¥t« 5¥w cn nfit^iPfc# 
f’lwrifsfw fr» *ftc?r !fii M- 

«rr5 <44^ 4^- 

n ?1 «FTtf4f«?l 414T «rttT| CH ¥tilt¥ 41 

»ntf*|»I, 4i1-4R*t tnf^¥ 

VI ar^t4 f^¥r^ l «T4Jt*f¥ «fl¥ ¥C»1 
4c»ic¥5r-^wt«iot ^^f3F®t4 ¥Jt^f¥,c*r4rt4 
«f5»I4 ^z^t f¥ f4’4flFJtf4f%C¥« 

? 

5[^ST^ ¥4> 4#¥lC¥t4 

4ii»f«r^ 4f4 1 4*ft¥4 ^f?r® '¥f4f*«i cwn- 

¥t»!-¥4 nk^I «fC9tf ’Tt¥ »«& 

¥t 4 ( C?-(-¥t» 1-'44 ) '«riW 4 4 J«iri I ai¥- 

^t4t4 C444 tfj'fl 

4tC¥ ^<14^ ^tS 4131^ 4t4K4 

C4?:«tf, 4^t44« C«4f4 B^tt%¥ 

Hn ^1l^. I 4W ^*tf^08 
C»f C?C4 f4¥f«4 4t4Jt4 Iff '®t4 «f¥H I 
44t¥^ t4U|4(C^ ??¥?in OH-¥tWr 

(4144 ¥Jtf4f¥« ^Plfe 44C5«^ fOS 4t*rri 
»rr«ft4*i «rti*ff^¥¥i 4tt<r4 <4| C4, 

f41f-44r'C¥ >W¥ «mc¥?r 4tcf 4#W¥l¥C«r 
41 ¥Cf» 4¥ ¥nc^4 ntOT »ni«i C44mC*f Wt4 
¥fltl fkKfl I 

41^4 ^«*?tC¥ ¥t®r4\f«4 4frC4¥ 

(¥fV ^41444 tffO[t¥4 f WI 

?1»11—W4¥ ¥F*1 4rtfW «944 »!5»f 4¥ 
f44t 4141'^ 541C4 ap4tn^ I mm wi 44 * 1 ^ 1 - 
4^ ft4tl f’^Oll ¥4141 4« ¥ 4r¥¥tl¥ 
»I4l4t4t4¥ 4C»!¥ 441 4tfl 44r 41 ¥tl 
«ff¥t4 ¥t4n^ ^*11% mn 

44t¥4 ftnt ¥ti ¥r4w4 m 

411, ¥^¥1 ¥ 44t¥^ ¥¥ ¥K4ff 44K4 ifflt t 
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'if«ir I 5<»i-f^wtr5nr 

c^tsr ^Tfnti^r 

'itfftfi 'stt clkwtn’* ^t^sr- 

iftf «rt*rc^ar I 

W ^11 

ITT ¥fli I 'Brt?r ’ivc’if c^Piai 

ftff« 11 C1C1 

wti vft I il 

^CfM CHZW C^Ftl 51ftS1 11» 

ciV*i 

«t« c^ti «r<« 111 

Cl, C11*¥t»f-4W IFJtllf^^ C1W 

leu > ci'ai cic^ nn 

i«C¥ fHl If I (wcaja 

cf-l-^ti-«<if C«Ft1 

iMi itc^ 111 iKfi¥ Cl ¥tc^a 

fBVtftftf w it cf-r fii cw itf I 

C¥111, ^tf ^ntc^ Cf 1 f Jt^ (Extension) 
tt?i 11 ijiffi iwf^ 

11 iitii cf-i f 111 i 11C11 
iim, iiti i«in 'it^ilt^i itcfi 
1C11—Utll-fiwl ficn wife Wtill 
fiifli ifcii iff 11-t ior»whif5f¥ 
i^liitci fi"5f^ <111 »*i^^i irin 

Itll itC® ^1, 11 ^ Ifti, 

icf^ fim 11 wwi)r ?Cf l^tfl^f 
ftiiti^ ftfife IICII 

m 1^%® ^ctf 11-1^1 Iritis® 
ft® ntci 111 cicf^ ififs® iiit®^ 
nil lisi fim m «aii m itii 
cfftfti aritf emeu ii wtsci cui 
itf I «ttf®i 11 It fiu’^- If, 

1U1S lUlf Cl 1.f IlCl 11 11 fl|iT«. 


nfi®, cmtci^ fiiii mtiitw fil- 
iiin Bfi, I'Jtin ituti® ic^tii ii\ 
®titf «iiftcii nci w itu I 

fit-i#®i 11C1 ’ifitf il5 mtisti 
f&ititii i^iti I «riiPi fw w 

itlilt^i ^1^ iilSf ®n*ui cutf%% 
® (De Sitter) I 

'itli^lcii 1C®, cm-iti’'if 1?^ 
cm^t^ lap (cUltltf), ffl Itlltan 

151 I l®i«1 lt|illt^1-fl1 F^lflf 
11 (Cylinder)-lll I «1C® itl-tlf itll, 
11 mit^® I n^pticf cm ii iitcii 
fl^f® 111 If lltf 111 Cl, ®t5 
Citl Ciarfl’^ C1^ I ®1itC'35 «1CW 
fi^5 111 iiHituif w I ®tf 
citi «rti 11 i\itciit« ci^i ^®ft^ 
®t5 nmtcf fi itci ?—«flm hi utii i 
gill tfitlfli IIF 1^1,ifiwt^t ttv 
C^5t% 1 ® citittll 1 C® wf® fi8 
Cll I 5^1111 111 Itf, IJ^ICII fllt^l, 
entititf'jfecmi c®i iJ?ti,®i;Cil^l®cif 
c¥ti Hti 1111 ciarfi^ itci fi? 
it^iltlcif iiitf gitcif iiitil ®tf 
iltftiifcii 111 iitmtfiii Kciici 
1®^5 Itll cnci, ^ 151 10'® fltlh 
fifercif 11 If I ®c® aitcif ®tii 
mtan If 11 f&ftfi (io‘*)^cmiiti, 
11 cirtf®fi^cif isifi® ifiiti cici 1 C 11 
ci^ I «rtif®i fifCl fiiu fn iit< ^®J 
If ici 1^® intift® icf itew; ®tt 
ficis i4tfii lire apm: in ititi 
11^ wm itliitti-ifa® fil sfii: iffs® 

ICifl 

iK^l 1t^ (Macb) 1C11, cm-ltl-^f 
flltl fl^5 15C1 lltc^i IllijN ^U5, 
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19713 ^ 


4ff 

wn ^ W4ll 4fT<i 1^4, m ^C*l ^tC¥ 

<rt««i ^4^tf wcff g^rr'aw cf?- 

wc^ I sn «rt¥C»i a’!t'«8 
fBfr<5 ♦rtic^i sti <11^^ ’®«.w « 

»T®l‘^'51 sij* 

>ir«4^ «4ttc*T c«f^C'® nt^, 

^4 ^6 4t^ ^319? I 

Cf-r-vN ^*1 

c*i4tc^ *ttt3 

^C»! ^r3 ft { 

« fTC’^4 ff^ C^ 3 

3t?I C5i?t4l fn «rf3-^^'»l'hFf3 (Hyper- 
sphere like) I «4i:?sr f^t'<fl «rtft=f %i 
r^^VS (Origin) ^11 

f^P5 HHf !f>lt’f^ 55 ?ftvcg 

f4f*f« «rt3C4, gf? ^1 nt«"nr?[3 

c»rf>fiic¥ vflfrg atc<r i »<il 

gncw *1^ 

:T1 I JrPfltBi ‘fltf t?- 

3f’r< ^»ii fii ®r4 

war >r® w*jni 

fgwtfiw frw I ®*f •It? 4rf^i-fw^v 
siwg-srft^ f5rg>fw® tnc»itf^w 
>Twintgrn ’t^<c 3 «4¥i& wwr^ «r^it‘f i 
>Twintfl*rS|l»r fgrti ^nrw »ffiw- 

f^tvr (Fticdman) wtn '«¥i5 

V wt»i- 

^ wtgw f«Tfc3 effort wt«w 

w 01^—^ntf csrii 

gtf «r«Tt4^ir, w<K n^srtsr 
♦l?it^ wi wt»i-<4s wtwi*r« w^i 

TS fii^- 

^ fw, ftwr *rf^ ^ 


»fffcwrf ff»rcw -nw wt»f-<ir4t? 
c^a gte^, egn c»r c^u nntfw c^k ! 

Wt|s!^|st-vril» fist 4WCW 

wfg w «rT9 iw*r^ I 

«r<f»jf5 »fCft5^3|^^ »|Wt'Tt4*t%»l 1 

«<tH®tgi(t3» f^’4« «rf 3 ?in^t ff 7 
'ft«*it, f^’51 c?t5*ff’?tsi w'fi'* n^tTTifa *fnrtR 
w I 

WSf'?lwN Of. 5^4ltf3f g*T, 

®r®tRw wt® wi ’Ttitsi >Tw 3it«tf 
M41 cff nfic®3 wtfr^ 

^tWC¥ m*l I <43 WJtf^tW W3W1- 
wfii W1 3C*1 >131- 

3tPT 33 I C»l\«tr»f73 R33-~»rt§iT, 

?l3t3 w «f?5 9rFrw-«rt3wc33i «i»rh 
3t3*l yr®C33 >TCft cnwfts C3tWta»l1 
WC3l^ I 

Wtl3ll^R3 3C^, 3t?tW 3*MlTf 

3J3W® WC3W 331—31, 3l%«, 

31-Cin, fet3, Ft*f Wff® Or3-¥r»!-<fl3 lar^l 
3^3 ^ril flC33 W311 laJWtWtWf 

rit*f3 firtw 3331? W9 311 
W®lK <4Wf3| 3ft33 CWtgi 3rf 3r3l3tr3^ 
wf?3 I 31.3MW*I W 3fl-C33 
3t33 f3^^1 33-^[Wtr31 ^ <1313 
wt|3lt|t31 33T33“f313 C3rf W3t33S| 
‘flC*! *rtwi 3C3 «| W^lWTCf 
ftCWlI C3tW €3313 313 1 W^WK 31 313 

wtcii 3rtn¥ I 3im wc<, ilwMnw 
W Wl-iftlWl 3^131 Wf^w C31W fH-W«lW 
3Wl wfwiji' laci I wltntw3i 3ttf 
W3« witwpfw f^fw wfw (Pot«iitiall 
energy) cwt3 3t3t^3 3f3 I 

wTciHtw cw mm c^, cntfei 

wtw; wti.wflli wn* 
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uTtfirf^i Jircify m ^ftfi nwH^ 

fl»tf cTCd ^\9f *ff%- 

f^f^f I *TtC»ttt¥ 

ftsf ctf, ^ f^wtfsfi 

«f¥f«t«n -sisfk^ 

nffSTitfl ’fca I 

stc*f nn<ftwtc¥ 

ltC5 ^ 

‘•’•tv •itfVfVI CT«fl I t*f*lf« 

vn f^wt?iit« «tr«cv •jt’tfri 

‘•f’fCTi wm^ I «rt^sifef^c5i^i p f^tf*r fv*i 
c^, »fftvt4v sni tcwivtif v vrlftrsn 


v»r^ ffWvcsWv 

wrrf^fvw •wl fsif^v, vtf^ v^t- 
ciitss^ti c?tt ’qti c^, 

CVm? C¥M ^fftsT I 
c»f ?it^ c?tv> ^f««i vtvtf^v cv, n»rt<- 
ftvi vt« vv? sfrvt ftflw w: 
f^^-®fjtf^rvfl >rtv ‘•vt’v fiv BT:»iti I <4^ 
«icnhn? 5ri—cvsf 5?i, ‘4^ WJtf^fvi 

"•vn ^tv vv^ nwt<- 

f^vti tr®F3 w ^ cvrv 

"*!kv4 ?n 
1 


^«fjm Jiwr? 


14^ (1971) «r«fjtn¥ 

wt4 ♦rir4t¥»r4sr vwtisri 

»Tlf ti ‘•vis ’•«%• =»t*( I 

vtfv VV11 ’Jicfv 

vn v[«frt*rv jfflvtf ‘•vffsi ‘•V fvt»!i 
«W fiwt4 vwcvf c»i=?c«Sftr« 
‘•C«l*» ltVCT4 «T4tV VW f^fl VJtf^- 
itiw ‘•v^ Vt»l f^Vt^V (Reagent) 
OT ?t^V ^OtfVVl WT cnl 

vtlllv ^Ttfvcvf c«r:v «wit*rcvf 
•t«*n vf ’iwi vtti vjtfiwtv vtfwf 
vtvr» ntc* I itvcfi Wn n?wi 
1W-f4W4mi VttVfll fvt VM 

««t fvi •itntf^ ‘•fvCT cnwi 

‘•vf^ »ivtv wmm vtn 

«m viwv, IV ^wjtnv tofll Iff 


fSia fednc? c^itncfs? i itcv^i 

I c^-r fvir»?5! n^aats vi« cH^ nti 
vjtf^it*i «its nt'e^l c^ =111 fvv 
‘•vja HI m vwjtnv >Tftiv Hw 

^kvH-'srtis cf fa^cv ^hh fn^ vttv i 
HVff HU HHH ♦!<« Hpl^Cf HtHI 

^«s»rt4-^*^nHtH V5H1 fvi mnv 

CHCV^ I •w: ^^«|H intlCHH v| 8H 4ffvcf 
VHtHV VHHtfl VHVl 'VHJt^rV VHftl« CHH 
ftv 1 *t?r HtHtlfHV-l?tHlHH w 
nttof HHH fvfn apti^ vrHJtnv iKti 
(Urbain) Vtll ?ftHH11 VHCV VtH, VHH 
‘Iti ftCV CVtH lV4tHl VtW JS^^ CfH fH, 
IfCV tHCH%»lH ‘•VHV HfHV— 

•firtHH t%wm. vit^iH vOTir* 
vfJlVtVl-27 
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fIt5ff%^tC«lf 'ill C^C¥ 

f<wtH ^ca '5ta*fa «r<frtn¥ naaffat^ 
fsfcara «t:aa*n ^ac« ^cafiE*i i 'sti 
a?, nnafta c"r« ^ta ^'sfa caV*t 
cac¥ faf%a mta s; 

'6 mtc^Pifaala «fta ttatataital 



^ajt*ff <3f5^afafta^ ^aafta 


’javaita vcaflwar i w «fl| fall 

»aa^ iPF^ti ^aitn^ la^^t cafaa fifji® ai 
^la ntcf a fa i 

^15 «tat»i ^fatat 15 a, •taa^lf 
«tawrt fatirtll witsfa aataiaa (Analy¬ 
tical Inorganic Chemistry) c«ri^f*nBa~ 
»raftcaa aataafai^ 

mfli aifaia'ita awr ’a^fa^ acatii 
artat^^^aa atatat^c^ 1894 >rtfa *ta wn 
6 


acafaai ir^lt '^ataasar jrafta flcaa 

'®T'<»caa «f^a 'f-aMf^a 

atfa^ I wiartaiF aa^Ftcaa am ^^aa^^ata 

^ra^afa %a aaat»T aFcaa 1 

caarca f^fa facaa aj^sfa trfl^aai ^t|a- 

'sff^ I caca 'jfaafaata^e ujawa ^fla- 

f<iataf aca, eil • ff9i atata Is? 11 ^faa- 

f^ata^a ai liia cata fa’fca' fawj 

cac»ia ^ajaa^a fafa^fs'g «f?pf^a arm 

^Smf% aca f«fa ic<«-rtcaa, 'Bi<t<fcaa can 

faaitafcal >«l cat*! af ac® ntaca 1 

^raa^tcaa naa^l <^aca 'Ira atna '<i| 

®faa)at% *r'®j an 1 

fawtagc® fea^af ¥ac'« aiarf*r¥ ^raf teas 

atar-afracaa nfacac-ra «ra?m« a^ ¥a aa 1 

Bfinfr-tsar-fif^sscara a^taK «r?- 

'Ifa maHa ’la’ft^rat® ♦faa'Jt 

^aca t^sitcaa errata «rrar^cat«f ¥ca 
« 

cncaa—caaata >itai. wtasarcata, arwar- 
aN aar—iiTai »iatl fatna'Ita na’TNfi^ i 
ff^a nc^ 'HH 'un-fn. •fM ¥ia ¥*r¥t«i 
fantftwfaca aartacaa fa»rtca car^ 

caata fagfaa nral f«fa faatca 
cnrafiraa ^ta m^apa facaff¥«rH antaa- 
fa^¥-~«rajt*t¥ fStaataara ata 1 1916 atw 
cal ca fsf^ fawta acarwa caata ^wt¥ 
facatfara ¥Mf|caa, aTrana caa n<« arfa 
c^taarr^iusa acl ^1 1925 cat¥ 1928, 
<a| a^a a'tm ftlfcat ift?) 1969 ata 
fawfa ataal fia ^ta ataaw^i 
I960 atca fa'sita «rata flatn at^at cac¥ 
'aaaa caata ata'e 1969 a^i f^fa a^- 
wtea ataait aflataai atana 1 'sta atrrs 
flatia aia aaa nia aa ata ail ai 'aajl- 
aw fawta ^canf cmi can, aataa- 
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C 24«r 8ii 


wr«i rw«T 


’«r?*ii #tfl sni>fc¥ sitf^ct- 

ft»! I 

sTs^tfl f^tw fiw 
?ntfsr ft*i ^fs «fit»r-®t^ i 

w 

•stfi ¥«cf, fl»? 'Itfl ^t*i; I «rt*rt« 
ait^tw^\ ^C55 Fttarfli ?i*Tt«i:*»ir 

?fl^r?r ‘«r»r nt9, cn- 

f^*i 5 ^ I »«c^ 

»ffc»ra f^Fi ^ni - 

flR« 'Stt® I *»lTaf 

irt-r 'Bftii ’Tc^^ 

»rt?ii c?m ni5r-*rik^?f nt^ifiTf 

*it^ '6 ^tF ^fSi’j]^. •r<tc»!tF3ri '«?<iJtn¥ 

5C!r «c^ I 
'ai«rFt*rr^« nc«r 
'sif'®^ 4ftfBc5 ^tflt 

*155 

I c’f cvN ft’icut c?t^, 
f?TCl ^C’T «f 5 *f 

c5 c¥tsT ^f«r*i wr?r i 
'Wtnf ^tc?« >it?t^i I 

^*r?*it ^1 f^cw^ gc^ «\t^ca[ftc«, 

fiff^ C5CI f^cwfl ijtc^ 

=itfirii *?i:n gc»i 

*Pit=?^ ^t^l c'lc^'e *FW 

f?c«sT I ^nn wfcsff f^5T c^rcg—»iwti *rc5 
c«ftv c^^faw gtarf«ra »frf 
ciat»!?i n^f c^fhi 
nnfcisr i at« atcw, ?i^ atcsf, 
gtoaai vam—«iait*fc¥a cft^r 
55wn CT^i gtajm nzw ^<tia»tat4 
CTti 4^ta «raii ’iiifytnsift c^rcv 
wa caata •ica'« agf cwna a?vir'® 


f^fSf 'iia'atf ¥ra «*{. <an*f%. iFtwa gtmwi 
’itw ^t*it*r a^ac^ ^ncaiJT, larr^FT^caR 
^trfa ^a-5:i:«ra v<ri i f^twa 

'Sffc*ra =Ft*;caf« f«f2( ag f?a gt^cai *nptwta 
atfaa ftra facatga» f%ai at«ta >1113 
nta«at*itcar ga-acaraa aa^ catartc'® cFca- 
c^=f, c^'9 a»af^ ca-tta i 

ca-tta ^afsaiT ^aH a^ 

’lasf aa i caatta ai nt'eai caig 
^jfacsffa'F «ia^ta, «ttar^ f^fa facsiaa 
afiajga ^ta fentwtaijfaa 

ataii fafai aFcacga ac«f?t^«- 
®fca I «Tta «<i^ ajHtta '%a c^ta atgfaFtraa 

atatt fga ai i cf ta ®t^ta at^catia 
=?{:a^r c’^tfei cstraa ara, c^Pta «fta-fawiat 
^ac«t a^<3rg ^cacga a^ispcn 

'Srcaa f^facaa toaa ^ra f?taiia aiaitna^ 
aa^ta i a^tatcaa Fl^a, ^tsi- 

^^1, ^oa ®ta, ata—aaa fV, ^c^-^aata 
^•ft^ta^fa's ^fa facaraa ?Ra ca'sfaa 
atai fHafn*i =fcacga ar^fgt^'a^tca i 
^aa c«i cna caitat fawt^a vai \ ^tatcfa 
cacaa afSiar ^t'Sta cacaF faf»a garata at^ 
fiiawsi ara caac^ a*aaata^ ’vaara f^gcans 
^ajta¥ aa^twa ^fa^i ^a aa i 

faf®a nft< faiata*! 

5Fra arajtnaf aa^ata ^agaaita ¥carga—^^la- 
faata, c«rffilata, aftc^faata «rgf^ ^aiata 
at?ji aa af=i«:«ra C5ar%a^ fk% 
'|®tf^f aaa ^’(ra*!, aif« f^at¥i*i—a aal 
fla ^ta n^aatfi ^ i av«: ncv «ta«ar^ 
*firt«f ’rati ntaa*?l a^rtaafa^ laa 
ira ci^ %aa ai i CSIR*ia i?ta^ 
ffenita -rttiiin il^ana ^ afaw *ratt#a 
atati^i «rff« laci itaaita iRir 
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^«atnv 

csafifc*i5i i f¥« «it?f^c»\T5 

Ttfn Prw ntt^ »fc^?fTi 

CSC’Sf 

I ^cs<r ^51 ntt9, wm 
art^l 

?! f2| I 

n«rt< 5T3ft«ii 

C^af I C’®S?f®f<®til 

f^c9 

f%4C^ 'St?! ^t5 ^-‘•1’ ’rc^4*l1- 

i^?itJi f^?!»i *ft^?( U^% 

C?!r^5t*!'*«?! r^fea «ri5*I C^lVC’f?! ’tis?. 

c^'tc’t?! aiSR 

ftf, c^t^ c^^tsT c^tai tm akn?! 'Sts 

»rc4^fi ?itc<f i «r»ic«r 

fecn«r ^?i1 ntw C^, Analytical 

Chemistry-C'S St?l '^^<rtCS!?l mv f^lft'Sl 
f?intr4®t»!f C^CV f»Pl rfOftPtf «t!^8|Bar ?(tlf 


?l»Tt?lt=rff ^t|c?!?I c^t*! «^«(Jtn¥ 

^tnf^ f^«! I ?!4F*r 

'^U«!t5!!t?r *!WTt '1C?I%?! 

'Am I '9^ c«r»ft^nt?! «iTt*rtc?i 'St?! 

^t<2t^ ft»|— 

'sfs! c<r:»jt?it«p I »r^>rt*ift4fvtcq 

'Stfl C*l»11 'St?! t>»l I r?!»[tt'5 It^^t?! 

i^twi C<lC<11?!tC'|?! nc«r 
C<r«!t^«!l 5F?!C'55? »!t?! I 

'f’l^t^l Analytical Chemis¬ 

try-?! '5t9! ni^^-nti*! c?F3r nc'? c'st^it^ 
ft*! «l«!rN<F >r?!?|ftc?l?! 5ltfl1 «rt4C!T?l I 

M^! §r»t% #t«f 
^t?IC^5r I f<«!tC'5 f'S^ ^^?I 

f^t-af?! ?f*it?ift*r 9 ^srtsr ^ifsr's 

9t?! ftft ^nt?! (?t«rt?! iJt^Fi, 
1929 ^tc»! ) ftC5! ‘flcsrftc^is! I ftC9f 
?!»!t?!«!-6St?! %^^tiT ¥«!^t'»l 
ftp! C»!9ft 4^C?! I ^t?t WtH 

S??!-!!?! ?ftf«'?f ^t?! ^^?l^ft?I1 «149| nt*|S? 
<F?lC^i? 'B?ti1 I 





28i*r ^9\\^ '«nn?it:s ^«ft!r 
wc^i ‘fJitfl «f^>isittr 9tw 5?^®i-¥:V 
Rf^l r^«f^, <« f^®f5it5fft%- 

c*ff «ff^4i- 

1 'Bjsf^fcsr 

f^’^f^'3If91C5?l §nt6t1 ©Is 

« f%?f ^fc^Ji'fi ntcT^r ifntsr 
^fifv^i ^ri'^ri at*( f^f%^ 

fttSTif ¥fil5Ft®t^ ^n»itcf*r 
f»i"fC5T?( «t*ftJT ¥5>t< C^tC^fST 

I 

nfl »l¥t*lp 5 'is 

«ir«Rcw3 srt^iurt^f ¥«i 55 ? I 
*rf«?iC«rfl ¥5« 

¥¥T<*n 

•tft^c?! ^tt¥a <2r*rtiT 

¥M5f (a?^^j ) I 

4nti? ®^s[ 5f»{ ^Itff ^t^c«i 

¥=Rt<it«m «rBtc9 ftwtJi 

•iftw? «¥Tnt< 'fp(¥t3 I 

f^fs? Ain^, ill^ «fSW5 

n¥ c'jcv •rw^r¥5i 

nt'«^ltfl 'Olf^^tff 

¥tti I 5:i:«rs f^w, >r?r¥ttw 

srt I ®tir ¥t¥l ?1*i 

¥CS5r, «tFt9 tt^i 

fnu « C¥cai ^«sf I 

«rmf f«f^ ¥t*ftw? ¥st1 ¥CW I 


®^9 ¥t¥t sitsf «rirt*i 

¥r?IST I 

f^orfsT •ifflsjtffl wt^ ¥<f7t*r¥ 

»iCWarijN ^<^^1 «f>TC¥ ’t® 23 
*it^^ ¥S(*Tt«)tart?( sicht sit^»^i 
*iHjrsf f^wtsi «r5tis nffl^c'rs 'ff*j¥t3 

nfs^iRs 

¥tc¥ »rfr^tPr®i ¥c?rfw, ^??i 

¥f«ft¥ «f?r5Tt? ¥t-Tt=i I '«rt'?n «tc>fw 
¥r«Ji® ¥c^ 

5rt<fjcs? »!^^ca f^®*fc!(a •tisf-nti^i « 

<2{5tfl c^ft-ra <£rnf^ af<ts?® 

ntca 5111 ^tntsf « 

’sf'Nf^la ’>t^- 

®t^ta *itm*i ^iNat I nf^ ac¥ 

5ic^tw rsz%'^- at^»i1 ^l?fa *jt*fji^ fawt^f 
f%¥i c^T'sai I f^CBr 4 ^. ^jf-fJr. 
3ftr»r ♦r%at^sT 'stc® c¥t^ 

¥?ifa«fi I «it*itc?a c?c»rs fafia 

¥¥c»i fawt^r fn^ta *i1f ®tata «ttatit a^tar 1 
c^c^y «1tat3r aiffta 

^tai ¥<aiii f?*iftc¥ ¥Wfir¥ wy 

fvca "atc^sf I ’[f ¥t¥f»i¥ «tatC¥l 

aatwt»tT ’i^tfVcy'sai fefs'® I 

an»itcirc-la ^f^-»r^<artcaa «rf® 

f^»rrca fawtH nfiiacfs *f¥ 
cyr¥ «iajt*f¥ a? ntftartc^ 

¥5iTa catt»r:T Kvs 500fet¥i «r?T*i 

®w5ii «r^¥ca «Rta ^ ^taci 

an»itr»rwa ¥tc¥t»i*t« 5.ftMr<'srtc*w 
•f^f^ftf ¥^1 ¥ca at»w, at^«fl- 
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19713 

cwt^ *tpw *ffff^tc*jw -rt»r4fcnttn n^tnf® c^r^r 

?-i\»! ^^TtFtcfi ^tc^f 55*1 «rn- inatn^ 55pj c*»^ *rf«*f*r 5^*11 

«rnN I 'Sfwat^ 5jt*ftc5 4i^5t? «t5t5 *it5rc*r c 5 «rit*r 

aft;rtl^5 «I^l5 f4C"f4 ^C5 <5C*R5*r, ^1 f5lff5Wf*JC55 vw 



5*f^ f5wt*f nf55c?5 nc^rar^N nf^’rcfs n«? c<rc¥ 


^rtni f^f? *Rn^ 5t»itf 1 »(«}(« %- 

^itm*r ^t5i w ff5iiti 

»Rt^C¥ ’irm ¥W C«tttt5T 1 C5, ffii m wp|. 




494 


I cq^ «r3fcflf ^rac^t^s 

¥^1 aftfl f^fsr «l^t^ ¥C?|ST, 
aw»r4«it« a*i 

fSr*? i^iSF ntij^^ 

«5Sf1 ^Tfl oil 

qFCSJTI *itlf fwv «Fl^ fafsr 

axtn wf^ *if<iat^tii »T»i^»t« ’il'ftst 
fc»i ^t*»ttw ^wwc«« 555rfv 

CftST Sfl *ic»i *iw 'qfC55q I 

c»fn nfl^c?9 cir^ 
^Ciyarfiiti nt«i »i^Hr«, air^f^- 


ftwtM [ 24i 8^ nwi 

'a n^fc^a wWh 

I 

^ <slt^ «iN TO^I’ 

^ofUn "ta«t*i*«r 3icn 

«iC5it® aitwtHi ««=r 
^^'!a9 "staa »j«wtc5i|if'' Vi J 


f^sslsf 


'»f«rJtn^ »fcajafiiN cf\^ 
«i«rt!r at? '»it?rtit*i 
’afaf'f sfsjt? cV^n^ 
aqtfa, '« 3i*ic?a W'S^, 

f?8lfaF nf9?t?? <tfafei- 

af?ltC5? *lfii?CW3 *r^ c«fc^ «TtR[ 
'atnati^r? ’at’T® «iaj<!ii aft=Ttf*^ I 
<ii^ nrn^m c^NftJT 41?'oitn^itai 

»rt^4fa4 «r?tc»T? «tf4 c? 
ac4J4i 4 ’r?c?tf*rai 4t?t?5r, at? 

?rwartn?tr?? wWf4| ait?rf?4 fawaia 
?f ?t? I 

at art{itw afiiftai 
t*it5t4 at«ot«r4 4laiar?t4 C44 ?^t*«C4 
nat’tfaifcn cnv an??i f?pi? a«t«i»»r « 


4?car?*f1 ala !??f^ I ac^Jar^iN 

ca? aaf*rc4 w 4444 a?i«tfa^ 
f?^, 4?rffC4 caaf? tip t^4t? ?t?4 a 
?t44 ftntc? ^t? at? ^f?f?a I f4?a 4<i 

?J4 ?t4i at^« fafa c? 4t?ttf? art^ttca 
at^i ffc? 4t4r4? 4S{itR c?tn 
441W arta?i ^t? faat faw i 4[ta?i 
4Hi 4^. nftacf? artac'^ ?t4? ?[nt?tn? 
af?4«att4 ftatc? 4 f? 4 a? at«f4 4C? 
catai at?, ca fa?r? faita ata 4i:? fat% 
artatra? §^a1faa 4?caa i 

(flt ai'aara fawta a f^H acaaai a?ca? 
«rata 4fa4^i at? 4tart?ta aataicf 
«tifta 4[fafa?ti:a cnc? 4ta?i 4ajica^?a 
cat? 4?^ I fafti <a«ita»rtf4«c4 at? 
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•fhri itr*fi ’f'N I 

■« C^Ci5‘ 

^r^m^-9 «rf® 'Sts a ’Tf*ff^'ii ^uzw, ^i 

^t*rtw« '«¥f8 i «f<- 

«rc6^tcv ’irtn^ « 

VCfl w c^t»ii ^tf, C>I^? sT^C# 
5[f5i%® 5(«tsr3i «Sft!(C<5 *tmC»T 'SltK^I ^5f- 
f=? I 

c^ttn^r «rtt5iJ¥ «(t*rtc?9 «if«R 
?i{i:n c*rrf ^*ni 'sr®i« 
c^t«f I « ^t'^»ii 

mW C^ ^itC’lft^sT ^^"sitC^T 

cma ^fi?-»i^-srtt’ii9 s{Wf nifa 
Rc?cf, ^Tfl 4Rs'f Rntw w-^U 'artRc^ 
’lfl^CT9 •f’3' C<fr=f ®rRtf^ I ■ 

'iirw4 'S 

CWCHfl ^Rsu Sfc^ 8fiTnt'ltSl«r9 

wr RwlT*r9 ^8 ^r99t9t9 R«t9 

C9 'i¥t« <^19^ «?^5^tar 5(t^f9t9 

sitm’il c^ ^1 m\ »m9, 

9^ ’«rrt^t*n 's 

R^tRT|[c*r?r «rc6itf ^cwar^jN 

^ jf'stnf^c'? 1948 *itc»r 9#l9 Rwm 
nfii^tinr i[i I ^*11 '5t9t9 
ftwtrHt «fFrt « «r»rt9 Rwr 

nfi^m «•! '»it?'f nt»ii:99 BFCw 

^ 'st^tf R»RR?f9r ^rtxfil^ *rar»(Rfi 
«m-r '• 4wrR 4m*r, Rwrcwi 

4tr»rt9, *ftit»rt9, r« 

<99^ RwR* 

flwr w^m '9 8itt>rtF5rrw atifRi 
Ww ¥<Wiii «itcn 23 


9^ nfl9f 9i^%\ 9^t>Tt«rT ^v(v^ 
9fI9rt 9FtC9f 9Wr¥ t 

^tC*!tFT 9fC9 ( 1970-71 ) *tfil9Cf« 
'Sfr^4r59t’St Rf^s ^txsf '«rt*i9i ¥^<rtR 
’T'f’l'*IT »lt'® vnft « T^m 4fW9r5t9 
^C9f^. C^T Rtw 9tf99f ¥t^- 

R?I9% >il<f!r «rtf*l f9f<5 9^9C9t I 

nfii9c?9 «rRltvt«! 1948 »rt»i 
'nfl5{c?9 nfsst^tsrrs 'mU « Riafsi’ arRf 
sitR^ «f®tR® w 1 

‘Rtits Rwt^fl w’ '«f fec«<twHr 

«(^-n f9®8tM9 s(t=ttf9«( «r^ « 

'Bjtcaitssii, Rwtsr ’sr-^f® 

Rf%9 n^tcf Rwtrsts 9 
k® *tf9J9R® I ffCltf 

•fiWi' sitm 

‘ii^fs ^®si Rwtn c<tt»n ftfcfi 

*r^ftl5a 2300 i 

Rf® ^itR-f n^vti nw 

5TI I sarc*!^ 9t9rsT9 

«rf% aril wtni ^ *«fR ® Rwti' n^ftf 

jqt# ’71 »f^in »r^utwc*f «rf tRw 

fdtln 5i^irrf5r® ^<jNr Hiwi 
«rr®®t9 ®i{i» 

<49^ >!^irtl5 Rcnsi *Rtf« 

It® m I 

’t® it'i *«ti ® Riptf’ 

*i&ft« -rtiifti n^ui m jjiRti m%m 
ftn flipni flic iwcTOi 
«rftR® ip:9i i witf * 
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wfif fwn [ 24»r 8^ 


¥Cfl 

u?r 1,400 

Af^f pf^i fiffslst^ '9 

JTWvtwi Pt’p) f^^frniJ ’THif? ?««, 
CVW ^tf^¥ 515, nl^ftlBi 5|5t5 

« tfraTtH*® «<5i’r •TlSJ^nT f5C"(5 

>ffr55F miw I 

«f»rTapw 4tfli C5C® *ft:fl c5, 

<rtl® 1948 9it«» C^C4f «ff« 5l|5 3.600 
^>lt5[t5T *lf55? C*rai ^t^TCl f ’T® 23 5tC5 
«r^H:5»f f5f%5 '??C9 nfaifi 

«r^Ht5{?f 515 55»it^cn 5f% cnt5C5, 
5|t5tl>ri 5f ^tC555T 5t«.nf«^ ^9- 

?tC55 *tffl5W nt? f*n ^C5 

5itt»it5r 5ii:5 *rf«i5irc¥ 

•rf^fl 5trc 5.000 ^>t5ft5 'fl¥ft^5T ^5?t5 
5^1 5f«r^5ri »«wca ^t5?1 5lS^t5C5f 
5t5 'Sft^tf^ I 

'« Ptn Ifc551t *l^«r (C S I R) 
«rtlWh»T 5HCfl nfil55C¥ «f^HC5S 

«fr¥ 5,000 §tf1 5(1 Tt5( I «f^ Jt5- 

citPi^ wzw n^*r f^c-r^ 51 - 

5t?t^ I ’Itsill ^¥tWtC5 5lt-l1 ¥f5, 
nfiritiJ wi fen¥f« <<5 «f¥W 
5f5jt<r« 5t¥5tfl lew »<5^ f5r«f5«: 45 5tC51- 
I5W5 nin 5^5t5f 5fe5 

nc55l1 1 lt^5 

(N C E R T) 45< 

itwtBj 5iei 5ltwt5 2.000 tfwi 

1 500 lW¥t5 iift-r f?cf itJrfeff 5W5t?- 
iti5rft5ei5(i ¥tijft«t f^*trfwr*ni ¥^f 
«rft^^)5 4¥i5 f^wt^nr 


*ffij¥t5 ¥ew¥l5 wrrt ntoPri fcien 
t5 »r¥«i 5^11 ftwt*r5T firei *ffwcf5 
itC^ »f5e5ffn'®l ¥5ei5, #tC5f 5T¥»IC¥t 
5W5t? Ifwtfl I 

Jif5t5T »ftf e nfasftiBcf ir5« 
§55 ¥«5t5 ltf^f¥ 14^51 «f5tsr 
i«5ti ¥e5 ft%e5Cii 41CW itn^tcvw 

5TWW5 f5¥& itHteva 5ite5f5 C 5 , nfw- 

¥tfl ^t5¥ 5T<.^1 f5at*f5 ar^>Sff, HTN 

«rt% sf'ff^ f55e5 itn5t5i itstiT? 551- 
5rr5r ¥5*5 1 3(%5 »[¥- 

arfn^ti iNfli ^t¥e¥ *tf4¥tl5c¥ 

lt¥l%« 45^ «ft5« 15f^fl 

¥ac^ nt5t5i I 

C»tt¥5«¥ t,«¥ :—f4®lt5f555¥ C«»t¥- 

5s?¥ ti¥ «r¥t-t ¥ C5r«f5i iw^cii nti¥- 

n‘tt¥ nf5C5i5 ¥51 •rffl5C55 4¥fe ^¥C5t»1J 
¥tl I f5T5Jf5 15ftf¥fCH5 ^eiel 4^ 515 
^¥ 5J5fintC'« f5#l ¥51 fCT 

¥te¥ I 4t?1 *r¥5 ¥5 «mtsr¥: *15¥t5^ 

^e»1T I *rf55¥ 45t5«» f5WtC5l5 C5[tfe 29 ¥tf¥ 
«r¥m ¥tac¥ I 

11551 imcil 5IC¥ It^tfl C5, 
^flCt5af^5f5 f»¥ ¥f f ¥ *rft5f ¥ 
4¥tft« *55t¥H *ff5P5’ ^¥ l¥¥i8 5^5t5 
5¥WnpB55¥ 5f5¥tC« 15^1 l?¥fl iltl 
¥W:¥I 4| CUtf^fwrsi ¥ 

5¥t¥t*t lf¥5t5 5rlf¥¥ f555*1tf¥ f*lH5¥ 
¥C5ef I 5tf5¥ ‘«tlt«r¥W 51 lf«’ 5Pf5tl 
15Jtn¥ »rfl«ti«5 5t¥%5 451 *«5 

¥ fn%}< f^C5 'Sjjfftftlf 4¥t<'W 
5rt4 415 irieii ^ 5i'iW»itf 

45JH1 5¥tnr5 51 ¥^¥ 451 ‘C5fl 
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W’ %4¥ Vtwi{5« Si|3r^ t^tw 

i|C41 irt afs® 

Slt*l4f 'STffe 4ftcn« «fJ55T[1 

WI 

^tc»itBT 5iitr?r fSift«t?r ^fif^rjt* 
fctJi 'eflra'i? •iwt’i 
«r^tfH^ c*\t^^9w 

wtfif <*r?*i ¥c«cwsT t nffl’^c^a 

sT'f^i 25% 

c^ m v?rr« ‘ntcflST 1 

•ttii^jar^:—anrifi’fi n^c?a 

« ^B5- 

t<art»f«’!^c^?r '6 C3*r%?i 

»it<ft5*i Rwtwf <^¥15 

«rFf»l« ¥C«-11 f^iwts?- 

f^^t« ^CWCV *J??¥ 

f5|¥t¥ <ar?*l ¥«ri ¥« I 

¥titC¥ST ¥fi!¥W5 ??«rf5!¥ «f¥H¥ «rf«§r^ 
*ITt¥f^*ft4 C¥t"*rt^ I , ’t'® 

^’^¥r? tt??¥i5ff -grtf 24,400 ¥H ^aw 

«f¥tPr^ ¥r(Cf I ^T’Tf®: §c««r/ c5, nPes- 
4W »r5¥t5 '« ¥f^¥t'®1 f^tf^'5»t*n ¥^¥ 
5t«.»n '»t5ti ^®Pt¥ts 
m55r 51 ^^f5t wsrtw <*rt5iffl ¥5t 

*tt«n 5t51 f^r5 •tfwr?® «it«r‘ftfn 
4 ^ »i5 nfii5¥ ^t5f*«r« 45^ ^wm- 

^5¥ ntir^v^ 51 ♦if?r5t5i 455^5 c^wai 
^rf^Fi TO5tf5r«i ¥5545 irry »r^5tt 

awtttt 

ft¥lt5tf^5¥ f5f^ ’aj?^ ¥ 

•ttii 5r5*rt5tf5C¥ 50 : 5 m 541515 
nfii5? ¥^V 4ffe <irf4545 4 4¥f5 niimt® 

55f^ 545<. nfiirtf¥¥ 5C5f, '®C5 «I<f4¥45 
¥ ¥454¥tt5i <1^4545 51 n4itnt5 

¥4*45 ¥51 •Jd ¥¥5 55 f5l 1969 ¥41*1 
*4^5155 f^¥¥ ¥55 f5f«i¥ 5545 *45 *45- 
C44¥»r¥ 544(5^45 4r5t5ar5t5 5?45 lf¥5 
^C¥r« *45 *4(554155 ¥4C5 *tf55C55 *44^1' 
7 


*445^4 «4¥ 5¥5 C¥C¥ ‘¥5:5W5N 55( 
*t4i4*r45¥C*4 «l4¥24¥4»t ¥C5C51 *44^^45^ 
f^5l4^f^55¥ f5f®5 n¥-*4f5r¥l '« ¥^545*454(5 
t55f^(¥ 545545 5T5¥1 ¥51 fC5t5 I *4(551:55 
'«5W5f5C¥'« ¥■$!(« 5i«5¥4C5 5^® ¥51 
I 

t«¥51 «l455l ¥¥C¥^ ¥tf^ C5, 

*ftii^¥C¥5 «r¥t:5 irfaar >¥55 

C554^ 54C¥5 (¥¥45 5J454® 5C441 

f55a45f5¥45 C¥t¥ «l4?f5|5| ^5 ¥5545 
¥t¥ ¥4n4^ 555 nfi5C55 <ar5t¥tI5 ¥¥l5 
¥tij’^¥C¥5 f5¥t’4 C545545 *1(551151 ¥51 
5t5C5 I 

¥rtC5l45i11'« 5f4fs5ai-«S4W»(¥ 

¥¥ 5¥5 19C¥ ^5 ¥(55? ¥5t5 ¥55 
54il¥‘54¥:¥55 5^ ■?(¥* 5'5*®45 ‘¥45C¥5 
¥f^ »R¥1’ Sl^f ¥455 «4?45 ¥155 ¥5Tf% 
^5f5¥t5C55 ¥?t5(¥5 *¥45t^ ®t5 5?>|5 
^545 5C54¥t5r451 5^ ^¥41, 70 ¥4(l[t5 
®45F45 C54C¥W545 ^5¥ *¥15454^4 ¥¥^¥5’ 
5"5C# ^11 ¥fil5F4¥tf^« 

54f%5 ¥5J C¥Car5 ( U SIS) C 5 \¥t¥ 
^ r55Cf 55fwar «f?f¥¥ ¥51 nf%5 
5C¥5 5¥55*45 C5C¥ ‘f5W45 (¥51451’545¥ 
C5 *ff¥¥l «r¥4r¥® ¥C*¥. ¥45 5^*^ **f5W 
¥® («t555 54C5 ¥¥t¥ m5l45f555¥ 

«rtC5t55t-5¥l ¥ ¥[4C5455l-SCi¥ 5f55C?5 

*4¥ C5C¥ 5*545 5¥'l5 C545?45 ¥55(5 
C5\¥45T ¥l5f¥5 I 

5*545 51C55 16^ C¥ap«4i4 ¥f5¥4¥45 
fl¥5«5 ¥4*45 ¥J45f45 ¥C55?1-C¥tar5 5|ft- 
¥*1 ®^5 ¥C¥45 (^¥ *4(15? ¥fC5 ¥lt« 
¥fl54i:¥ ‘¥J4«I45 ¥ ¥45 «f(¥¥45’ ^^¥ 
C54¥5¥¥ 5^¥1 «4?45 ¥C551 C5f^¥L5 
C¥¥45 ¥5^C¥5 f5¥^ 5tl^f^ i4ff?!»r 
|5l^i8**tC5 f5®r5a5 ¥^*t¥ ¥ ¥t5?45 

(^*^54^4 5j(¥*t?5 *:¥fC»f <115^ 5*if 
f^45 *4(55? ¥ f5¥51 t¥4tf4¥ ¥fr4¥ 
C^R¥(lr¥r4¥ (5^4C55 ¥¥C5tf^¥4t ¥¥ 
¥l^¥ 54C5 f¥5r?55j4^ C5 flw45^55¥ 
5!4t¥4551«>4¥l ¥ (%W45^«t?*llt ¥¥^» ¥5, 
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ftwrfr *r^ cw c>T<rtt5( W 

»cw ^*fit*t¥ 

wtwa?»Jt»f 

^wt*rt<fTtf '« c«», 

»rf^f®?r wis*? >TT“sr 

nfijfc^rs ¥<»rr5f ff»rtn i »i^f® 

I6| 71 ?"r«i 

‘fltift»i<(a ’T^ ^r«' ‘’it«rtai 

•itc’tft'f^i n"»ti:# ^t^*i c^5i <f<s5t^ti9?[ 

^fastsr ^5? '8r«(jtn# 

iTn*«R?t^r i 

ipBH 

^1^»r sffs^ttf 

’T^isrk*n «fp!» *i"^-f »T9lsj- 
« »r*i<5T «*t*r!f ¥rs 
nRsicfs 5ti5 16| «<lf5^*l 

«f<®tsit5!«tt 

«R>?W«ci?i •4¥i8 »{'5i 'BRi^® I 

jfW^r c<tt®ii 

¥i» 0{t^ 500 fet¥l ^t^»ii- 

CWfl »rt^t¥TtC«f ^t5f ¥f5l¥r¥tft^ 

om 4rirt=r c^tc»|5r «(tf^« 

^<1 ¥«t I 

*rft*rc¥« ¥tt^“¥9!:5i f^^t’C’f 
*l^¥l-f5(?t¥'|, ^^®tfsr¥ *IC®»I &«fi[ 
«}^f^ ¥ti¥?i mw i ’f's 

'flfim *itcn ^*i^c¥i 

^cw<r ¥?i i[cfcf, 

*f¥ C¥C¥ C¥H«rtsT ¥f t ¥f I %»|1 
¥rTt^ C^5fi|f^¥Jt»l 

CH »ltC»T ^tcitf«f¥ 
c¥c¥ 3Tf^ 

¥i*."t ar?«i ¥«1 ¥nrfi»i I '»rf^¥t^ 

f¥S¥t»! 0«tNl ?ff¥! 

^ni ^ttft¥, 

¥tW¥<l ¥lt^t?f ¥t¥tf^¥«t5r^ P»ir® ^ 

¥^41^ I 


W fMfW 

1969 ntzm c¥g»it9t »tfr¥ nftw 
¥ «r¥*r ¥t»n fs?<(t*i-¥t^ 

¥CfC¥l ¥f%«{^¥ ¥5¥t9, f*lti 4Wt¥ 
?rfl Fjtfirc^^ai tr>, ¥5C9tt¥*f« «|:fTt¥¥ 
^Cfl¥ 5tfl «RFt^ ?fc*r a»| 

f^<h-¥t<f I ^tfl! 

¥fa^c?5^i?-f^<ifr‘t?r wt^i ¥wr¥¥,^frf5 

’T¥»!C¥ ¥«®«1 ¥ I 

'¥5!^rirt fw¥»l ¥ r^is*! 5{»I’^lf ¥fl’ltfl ¥l¥ 

¥fta¥ fift? 1,25,000 fetfl J 
^t3 WC¥ 
Wts? ¥?(:¥ 

'¥f¥5?tC¥^ fJ!¥i? «lt*l?l =^r^<¥ '¥ffCflt«r 
®ft!ftfs5 I 

«l1#¥ «rf^tsi?r ¥t^¥7 ¥ f^WtWI 
®ti» ¥ ^¥3 ¥a I ^^wtf=<¥ 

*jtwt«?r5f« 

^ft’{¥ I C¥ WW ^WT 

€f5t? ¥ €r»itc¥?i ¥ftH fsrw^ 

¥t9 »T^¥f¥¥ ¥<i«rcsfet¥^ 
n(35tf¥¥ ¥«r¥ I ’iksr 

*f¥ «fs?fn¥tg*i¥ «rf¥itw« ftftw 
¥ ¥'$% ¥¥"8*55^ «it*i7ii *iw 

¥^ I C¥^ «rmi f^f55¥¥tn 

srR c¥, «*tns8tm nvsm ¥ >i^- 
C¥tfn¥tf ¥8f2fC^1 ’<rtf¥ 

¥ sritn¥^w 

»<i¥f5 ¥»irW¥¥ 

«rf¥itcsr ¥ft*i¥ m i 

^t¥s)tc?s »r¥»ic¥ ¥Ttif«¥ jfar^t? 
'srtfHnf ¥iffs ^¥¥7 ««^¥tc=8 c*rf 

¥flf| I 

*W1 

¥f¥¥t¥1 ¥8j¥f5¥ 

28 1971 st?hr ^wt¥ ¥fhf 



'« »rtf^ ^w*rmi «r?Pt«t^s 

»f<*fTt*T ^ffi(cl>'», 17, 

^TtC«fS(N5,5Ff%^^-13 ; IB ^11 

I »rw®tsj w 

C’l C^tC’F R»l 

«it>rif—cnt^ jgs®- 

c^ir^ uii^ 

HHt? C«aff3f«1, n3[Ntl« 

nfl*itt-f<fwtw« ^ t^t 

'fjt5f«ft?*fi 

*lt?{W?¥tCf f^l?1 fC*?« <iJ^ 

aTf«rt?*1 JItSIWfl ?tCf 
«taitsF^? §n¥«m *(tfTc*i nU- 
nc^cfi 

’fft, ^1 «rf»rc^, =11 

ns>iti-rfv c«rc<F—4n< fb«l vfir sri 1 
ftw ’VWI »|"^T 

^tncf* nwtttf^sr 

I wt»i^ ncflr 

f^f«w n^t^ftww fg^tit 
^^\ wen cwifl 
^1 n\ 1 nn cw 

^ fHiMi vs fiwR wes 

m^ci I fimtens «flB*i fnn^\ ^t«r 
»it^tfll ntms c^t»(n«ij vUts f^wtwfl 

«i5ti «inf5nrt m *tc?ciEi fkinn 


»i*if c^rsr, *ftJT^»!Htc«ffl’f^iTtc^i 
cn^ jfji^ a^5(tfl '9^ «rnf«*!l^( 

'st^rtir f^sitif flssfta ft 

r^mkvs ^r<tl ns 1 5tw?arr^ 

ftsifwsi wi5«i 

’Fai, *ift«t=fti ^^^^1 ft ns 

^t3*i m c^c^*ftw I 

n?! "tftc^j '« 
vsn^ts n% sk^ifn 

f?53rC51S nfttflcifl 

ft«r»ji’ ^t«ti8 ^«rjti 
?r«ci I Ts^s '®r<(jta n=ir*»tl-ft®itt:nr nfs 
<£Jt?t*I '^ft^tftV ^tc»itf&^ 

is »i*t5 ftn, Iftiffr «t5 ftt 

sjftr ft« Hcj(ii 

ft®5rcsn n«»(tir« «rtftnnt«t»f 

^c»!i ‘it«^fiiwcw;i 
'«i<K es «i«:jr^T (*rwti 

nwn ) 'St ftn^, «i »{tJitw \s m 1 
?Kft¥*ts(W •ic<F ns*tK?r «iftcw« 
m sts\ fti uii^R c^ nwti ^fks -iftt* 
fot fttHct ifcfci, wti»rc*r 
H:sts Tm nm9\t wi. ^ 

oil «rt^=i ^ft^tn «t?;stw ^fl'sK 
'fsw I ^>5^? 'iwjtcw ’nt|j€¥ nwti:ft«t*i 
's «tt^^ wmU c?ii^isR« 



500 




fk '®l 

^^tftPT ntiCfST I 

*fs>jt^, •fflKtt^f c’far^iT fr«il ^rt’T^r 

^Pf¥t ffkwt 
c^cwm^^ ^Wf^¥ c'lwfaFff'®? 
nw I '« •f’pjf ’■T^itcir c^arf^T^ « 
•f^^tl’T^nc# wic»!t55?i c«irf¥ nsff*! 

« ^t« c¥^iT >T">ic# «ff««n *tt«in 

I 5sf< wtctf c*i\fii^ ni^tc^a ^tf*i^l 
ntifc*f?r vtri i 

f^n'T 

fjftw 'ofitf I A 5i«*i 

'« a^tfjfcf fV «tc^ c'sarf^i '«it^c*ii- 

Cfet*r ’Tta, ^?l*l ^31 '6 

«t>T*r I 

^»{ I $cs?r f«ut^?i'« 

^fl*i fir»rtw 

f^F ^fwi fsRfCl « CiJM— 

ij'831 firmtaysf i <si% 
«wrff»f»ic« ^twt5*fi «:m I 

^«tjt« *f«sitl c^it*(ta '«'SI- 

^rt'Vswta W# c^ »rej(t®8 
•ifiir^isf ¥«i ?rsrf, «i 5Tt«ft?ic*f«r 

«FtCf *l«* '»lOT f ^FtCf'® 'BiaftiTi 

f«i»ii «f»rsr'5s «i ’Tlif c^. 'sr^'SH 
<i n^Rtl 

C'sajfiw'st? nl*t«F1 i^tC'S-WCT ’fWCisr, 'St^ 

'>rrc»it55fts 

^"1*1 '« 

nwtiitvfl « cn^nffl* 

vRs^ti c^ «rtwi- 

^atii,w« cwlft 


fin[ c<(i¥ c?icf 

ncB^, W 

®fn«< ’T«t? 

<srf«^'5 vsrc^r I 

^n»r\?tC5 C^aPfiT 4^ti 

ft^j^frarsf c^Jii <<1^^ srt'^^i <sl 

^t»tn cTf'«’9i I **11 ’f’* ’tc^^ni 
jjt’paij f^c^r'«itcn, f«r, nu'fc’F 
^Pi^c'sa f¥i 'sfl*Tl •tt'««l *ttC91 

^tt»it55a 'S’sJ 

^I'si c^^i 

nfflfic^ ntic^fpf's •if«'»t5fi '« 
nfiiw 4¥{8 «rwt«r^!« I 

^t<9ri '<ia¥3? '« 

c^^ ^w¥ ari5¥ '®i'58 iincf—<fl?¥5i 

I C»W¥¥f c^ 

nfiPi ^1 ^H*it?i f^wTsf- 

»rtf^t<5j n«f«r?4f c^^ i 

'5¥l f^SBfiStstl 

¥C^5T I 55^ ntk¥9 ¥tr¥ 

f w, '®'f| *rf»i I 

5£|tnt<rFtCS¥ C>!¥1 J^tf^C'ST ^- 
nfifS'S I «5JTtC'5'9 f«f¥ »r*it¥ 

fiifi I 

2/118 i5t*rtf w ¥^ c»r»f I 

«rH1 fOl C’Ttjfit 

I ^r<(tif « cilttflai^fiT 

^tltf I 

#iTW t^flff, 





^t?«l 

CHZ^ «ft5 50 c^tl^ «rtc^ ’^•rs’w 

«tt%r ^f?'e i»w ^tt*! =^f^ 150 c¥f^ 

^?r ^\oi I f^wt^?{i oil' 50 

^CTP? S—(1) (Palaeozoic) ^»f, (2) (Mesozoic) 

fM (3) (Cainozoic) I mVH 30 

^ I ^tsptu mi^ fm “Ts* #t^^tvr^ir «n% 

«a^ ^c^f^R'st «tt% ®ts;t'a^i =rt!!i «r^t^ <i«wi nVn 

fl»i Ift^n§hr ^\^^ ^f%? t f?c^ m. 5ii«»T#tfNr 

or^ fw cstw^ «ft% i iD«5?.»i?5ttcJt »ffv- 

mift ?^cf wi ^twii »jW« ^iiD5viw 

V cmtit «iil^^®T I mm fkn ^ottw <m cut^— 

n\ f%ff5ii&a ^tar i t%i w-rs «i«wrf 



502 C 24n sn 

wit’trsTt I c^*f T^w^Vf[ nc^ •^yt^{%i 

«it^ vfif c«r^?T <2rt?fc^ i ^t^c^rtc’rnf stIc^i 

I «ii(:??i^ ft®! 'sitR^^r i ajr?3 w 

f?^2| Bf^t^ I 01^ ^f%5¥^f^e CTq «rt^W« 

»icw ntsi\ f^c5 c^t'? I f|®T i£i^ f«5a ^vn 

«tt^lc??f I c^?^®T ^t?rtt«l ^Vs 'sit^tt^f'e <ii^ 

^tf^[<i«j I sitifr ^1^1 «^tr®l, 

«I®!1 \ «tt5 10 12 

c^tf&* <£? I t£i^ #tw?( i *1^ 

<srt<rr9r i ^c^?i «it!^^tc^?i f%l^t»! 

ap5?*r: 

«ftr? I 100 m\ ^1 ^ftl-ntc^rm^it*!, 

c^«t®Jt^t&9T ’5itf%'e^ji»fi^, 'Brf^sptw ^Tc?ir ?t»rc^ 

>T?pcw!^ c«fc^ ^ ^zj[ c^r®! i #r^w’tc'» 
fsi I ^t^cj^tc^iMtni ff®T c^^^ ^^5^1, «i^- 

^f^'Q C511I t%i 5i51 c^5! 

c’t®!* t£\^ 51^ I ^t«r f4®t%i 

cfRr5Ct=T» c»f«%5p m ^tc^ '©I’t ^1^—(i) (2) 

(3) (3H (4) (5) ^sfsitft?:*f«[ 'sitft® H, (6) I 

(1) 'sjcs^t^ «ri(tsi 

5Pt««l» wr<t^ ^1 ’iwi^tC’t?} if^—«« 

^ ifC9 ft^ I T^zm ‘HIT 

c¥<ttcm ?ri I ^-R«t4tcfff ^^«n=!, '8i?y^nt^ i^c^tc’tir 

^ii5ft?i OT Rs|-*i£i^^l ’f®rl ^t!i ifl I ^tcii^ «ii?r 3 ^c®t 

^n\ i «(«r*flr diwsrc^rf ^Rft« 

'®t9t's •9i®tc’tfl 0fn 1!^ « ?(i|tc?r"C?r 

^im I f^% 3i"®rc^ sfw ^ c^, c^t5f« 

I «i^f« wi^ v\^ ?j m I »ilt*?t<iii 

CT ftc?i ltc« nm fkzmm ^t*r ntci f^— 

wl \ ^tfi’?! »in^ ®r5it5? < ««t*t'^tfw 

s^^®i «n%iii till ?i^ i<rT ffci'® «tcf?r 

c^wft®i I cfti»» ^ 
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I ®t^c5rrcnt« c’lT^?! 

^•1 sin I ' 

(2) «r«!^tt.i c«fwfl ffc^ ^r^i:sit:»!t?icfi f%5f^?f 

»T«(ni c»r^ n^m <2r^f% ^sif^sn 

f^n^5t 'srt^tfl c**tc^ ^wt^ c^^ i ^ttw^ 

c?«ri ^tW5, t5 ^ '®tcw^ »!^ I 

^^sitw c^, s|l^9T-iir^ <sjt^c*f?i sif^c^'s 

^^sitsT I ^ 

(3) ^ts[?Jl wlf^, '5icq?P s^^apt^^F ^]tf<(^1^ ^'^zm ^CST m 

<R“N»T^5f I C^ C^ Cfltc-st <51 «iiw 8ft*«1 

^tc?« c^c?F I i£i^^\ ^ics? nKs^^vi ir^tir c»fr^?r ffc^ 

c^ «t?it« atc^ii i5t^ c«fc# ^ 

<it?r I Cfi ^f? c^Pt^^'e »?§ OTI, 

aw ^5r*itlt ^caat'O ca^ i a^twl ^sitapac*! 

ca^asT car% fa^<5^ cw—a^at? tsiaaca^rr i 

(4) aw, ’atrara «j^ta a^ta «rt%al ^a^wTaa 

asac^ ’itra fa i ^a^ai ca, a'lasrT^ ’itcaa ^«tca ^i^catc»ftcaai ca»tifaai^l 
catc^t «jtapt« acafa»i i ^larta «Ji%caa ’ti:^ atiara ca^ facafw ftat^, 
f^as vii^ '«T®ta fa»i a^raa^^ jftataai i ■^^a 

a^tra *aiM ataraas aia 'ed fa i aac2?a ^faat^ ^f^'et»!tat»r, cFtfa^ecatata 
(g|^f^ JifT’Sf^icaa at® flatca at^ at Bf«Tw ^f«cfa f^^tar ^ta artrf^i 
^^^ ^1 aira-e ^tcaa a^aii 3?® atca ^ ascafa*! i 

(5) c^laf casta awa, #acaa at^ alt^c^ ^r« 

<ttca fa aw^ ^aa ^^a i caaa, ^ati?Hta ap’n; (Taa^tc’f aa'r^’tai ♦i^caa 
•tata? apca aw ascafa^i i ^la ^ta^ a^ta^ ac^, arw’ttftat altwcaa 
f%a caca cw^i ac^t^ a#7'acaa arw ata €tawtca a^ca ata i 

«taa®s aaiift^a c>aa aw wntlt «tt^a 4taa «rtMta at^, 
w ^tai fw fa®^^ ti9\ i afa'e ^tfa<ttfif¥ m^ta acw ^ai a'l^t an 
Weatc® c^tcafw, alt»awi ^ca fa« ^ f% waj^nlttaa artca 
^f%¥ta alt^*tcaa caca atata cfta« m\ •et^ at i aa^ a^atca «*tata <1teai 



504 WtH ^ [ 24*r Jt 

MW cfT, c^ts* i^rsi ^Ipitcntfw 

KVs c=fjF f^?i vnw ^m^wwm m 

‘flcap cwm I 'm mw c^tJi'e iSt«r^?»r ^ wtw 

sni '6lft^««lt^e 31Tt»lf% 5|tWl ?r8l; 

«rt^itw*f fk^ cjf ^c’tis ^“rt»itft^?i 

fs^ f^'» ww M% I 
wc® «it3J5Sf*l «rnf*f^ wtit i 

(6) r«r®'r^c*rir '^tstf^ 

Btw^ ^zhw i wzw ?tfr ^ i 

^'5^’€rt^ 3ic»!a[ «, %•! 

®ttl m MW i c*l^ ^tt’t »itt»?»li?5 src^ri ®c!i¥i& 

W CW^ ^r« ‘‘tt’^r-tt?! OTPfW fk^u, 

«r^f^ I «i®t® 'srf^- 

fil^R I m aptu 

(X^^sT nf^<§] 5T»r *itff 'e *tw nn i <smiw 

«n^ff m^ ^«f»f5i-CTl»i5i-^t<f'^r ^tw, c®it^ ^uw i w- 

« 

®t^tc=nt?l CMflliT I 31®^tf 

«rtff®® «rt%c*r?i ^Kn 

^Tm %afiwr i ’fcsr €ftf ^wzw wtl^«r» 

»«C*rl ^t<r«FI J «{<K «R*5}% C^Ftsj'® f^Z^ 

I «rt<rr® 

I 





^1 C^Jtt=^t9 «fr9r ^C5 5l& 
m CW1 ^i9f C5itfe 8 4}f^i& finit 20 

^CiT 5R^?f 'SftCf I c^ 'Sl’SttsfSlS 5S[’# W ?JC!Itf, ^tC?f 10 

I (r5t«itir ^t?j*ff>^^tij *ff?s(t*i vn^^tc^ ^’^—80 ^1 c^ 

*it?iwf5f'»i 60 3(170 c^m c^, 40 ^150 c’ic®! 20 ?ii 

30 C’tw 35(t?r 20-ii?i C’ft®! 5fs| I 

1. ^r^Fi ^?i ^'^^ 5^»s<(ri ^»ite, *it >r*v^rrtifi^fl mf 


4 “ 


b 


3 


6 


X. 

19 


21 


17 


25 




2. —f5f%^ ? 

(i) <51 W ® 31 

(ii) ^ f — <f 

3. ^c5?r ?f^i&C3p 61& ^c’t ^?ici5 n^, ’^fc^ 

^ti:^?l 21^ C^t^3f9t lH3p^ I 



8 
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4. fftw ’TI^^ 


/as 

V^fj 


€5 


f5 

D 


5. 1 C^Z^ 6 Cf a ^?-f6^0r«1 mj C4st^J^ 



( 509ji< ^i^tir a?I^T) 


^ ¥f»iVh5i-9 










m\ ^fi ^511 r?rf^« '5iw ^ts? Rf%« ^tc^ 

t TH5fi«i ^nvm ^tfifai^tft c9itc^^i ’^tsri i tul ^jtsn c^i^ 

sfitcsfi ^c5Ti^?j <it^«ii, 

5iW w vfl^N ific^c=!F^ ^\^ m\zm i 

s?TO^tJsriT '5it*T9! 3f^'^fi[ 5lt®T?l I 

»it«it?i ^51 5^1 ^t-n ^^^-m 1 ^i^ 

^ti:ii?r ^c-sp ^’ic’rr^i cm^ c^ Ufm 

I uq^ «l<t«. ftt ^Q ^z^ I ft^ ’ttc^?} 

«ltsj'®pj >1WWS c^t^, 'sftl^ ^'5 C^%, 

’ttc^?! '!ft*f*^® ^Ts ^tC5f^ 'sfilt *ft«.»[l i?c^ •«»tc^ I c'^ajf%c»*f!:’i ^?j 

^TfeTST'e 'Bite? I 

<2f«*(5j ( %i X' 327 ) 

^t-nt^i ^c?f^c9t5? I ft^^ ^55? ^\x (ts 633-45) 

^nTs. fhznz’^ n'lH CB%\ -^zim I k\im '« 

cmH ^Rft?( ^1^\ c?c»f 

'ec?!^ thWy f^»*t?f cm:“r ^t^i 

>1^ lii^ 'Q m c^t«rH ^«5.^^- I 

*ilt ’Pm*! «rf^ ^WA '5|ts( ^?t»H ?I^t41 

n»sf^ m%^T "srtcii I ^t?T ^<iT #r^, 

«it^, ^mwi, «if%-c»it?i^, I «rt5ttc«f? cffc^fi? 

^w ’flt^pHttf^ri, c?*r 'Q ^«.*ttJfc^?j 5itsr ^z^, c^j?—5}t«ifi, 

fwi^lt, c»Tm»fi, h“itR^», 34m«it, f»Rftwc'^'tiTi, «r^ i 
«itcsi?f siw *Trt'v^l t5 uEiTs siifNfl cw— 

?tf5p^j?i, »nt^ »fTW 

•iTt^i «it¥rc^ ^Ax mm «tt« m wm m 



508 tiraf ftwtir [ 24-t 8*1 

^ I c?? f^csjt'StrN c<«fc^ ^'s f%c®it5t]t^ 'srtH 

sit^T?:? I '6 #r*rt^tc?^ ' 

c«fr5n ^9, «rt^5r 5itCJ^9 i 

C<(C9^ 9t9, R?tC9 f<'*ITf^ 

»it’<t-9t^ 91 v\nf «ft9 ’tTC59 «£r%^i I «it^ 

9?C9i f9*t«r nt'e^il 9t91 

CUfC*® ^9l«si iiJ9* 9^ 9^ 9Ht9 l^f9 

«Ff9!:?(f^t9r91 

#t9l ^ <tf9^1 ^t9tCW9 »(ltC99 f9C*l9 f5^9^9 «il9v 
*t9tC’^ »1^ 9tC9f I #191 ^tC99 W «ltC95 «1?t<-80%, ^TC^t^t^CS?^-10‘2%» 
C«£ff1&9-479^, c*lk-4-5%, «jsrr>ar 9Tl»!f99l?i 1%, ^5119 *tt^1 ^tis}9 

»IC9I 'fl C<f1tt^Ci19 #191 «ll51 C9% 9ti:9^ I *11^1 

-srrrsi 9TC9F—«f#g *191*^-86%, c«t#^ 6%, cst15-3%, 

9^91 *1919-3%, ^im%t9-2% I ^W®1 ^12:99 siC9T '<3 C9*1 

9^1^ ’ifl^tCl ^9’v f®^tf99-f9 ’ItJitSr «tf99tC‘l 9tC9' I 

#tFl ^19 ^t?:'^9 *1C9* 9:9^ t£19*N 91^, 9t^ '« #S 9C9, 

^95 *119*1 '5[t9 ^9t^, t1^9*9, »T9[flt^ 'S 9^19*199* I ^tfl^i ^ 

C9t^C99 ^IC^'S ^1*1 99 ^99f1^ <il9? 9t^9 5Rimf99 C9l9 ^itf9t®t9 ^9^1 
*8to9 I 

C9k C*1C9 9l ^*919919 ^'C^l ®^9 OT #t^1 "919 9f?C9 «t9 
>IC«P IfSI 9tf9C9 C9C«9 g:«ii9 <£1®T9 «ItC^ ^C«1 9t9 ^991 #l6l 

^%9 91 f5l9^ 9n:9 951^ “lflC9 9l9We ^':99 '2f®l9 C9*ci> 915 I 999 
«119 ^*1 9*9?:»I '9'5t9t9, ^51 'e 9lC^9 C9t9 *ltC9 utl9< ^tC99 9C9P 
*11^19 9»I *1t9 ^9t9r ^I9t95 ^ ^tC9l9j 95 I 995^1 C9t^C?9 ^9* «rl9 

«q9Pi& ^»1 ^ I '®9*1W1 #t5| '5ltC99 tt?C9l ^t99^ C9C»T 

*11691 915 1 f9^Cf9 ^191*15 C9lt’t ^1C99 <ll^9 <1199 <2ri:*1<1 9lf^ 
f?C®I *11'65l9l5l 91915^ 9l3ll5 ^1C9 <11^9 <1:99 953p 9^ 
f9f^5 C9C9T 9f9 9^ 99 I wJUl^l ^1:*I9 '»1t9S «rC99f ^*19*19^ m ^ICl I 


^f^9 9l!R:^?ft 



1. 2 ^ 9 I 

[ ^n«5 ^tlc5i?r ns n?! *ii<fr nt<^T ’irw:*i +i, -2, +31 ^liiifv m 

•fm -4 3!*s«0tf8 515? 6—4«2 I 

^ip?r na >i*N^7f«fei5 sjwj nt<<fr ^<«tt3pc»j +2, -4, +81 n«a 

nt<fj|8 -16 ?C=? 25 - 16-9 ] 

2. (i) W 

[ 9f, W, ® ^ fim ^W^rcffl ^^ta?i:s( l^l, 29, 35 'Q 5^ «i1^ci75 5111*55 

^>Sf^ I 445ltC5(5 'Sr^5 ^C9|1 ? I unit's C5, ^5 n5 «f^5^fai5 *1C5J 4{5 S5t5 

«I^C55 5T55tJT f ] 

(ii) ^ 

[ 5F, f, 5 '« 5| 5M^5:<5 5'«lt#i51 1*1 1*1 25 »lt^C5?5 25 

25 'Sfif^, 44 «]5155 'S 55 55 I 35 9!t^r*?5 35 '®f^5 ??Wl ® I 4^t'6 91‘f^5 

C5, 45 45 «|^5'®f^5 5C5T 5{S 'Si5FC55 5J55tH t ] 

3. 



('Stc^s 2 f 5 WJt 5 C 5 t 4?*1 13 I J 

4, (i) 3 

[ -8145 (7 + 8 )/ 3«5 ; f 4'^5 ( 23 + 10 )/ 3 -ll ; 5 [-'S 5 t^ ^^5 %f 4|§5 

ftfl 4C5 ( 4 + 5 )/ 3-3 I ] 

(ii) 18 

[ 4445 ( 63 / 7 ) X 3 - 27 ; f 5^5 ( 45 / 9 ) x 3 -15 i • = 5 f« 5 t^ ^ 5 if 5 l 5 « 

4 't 5 t 1 4 C 5 4 C 5 ( 78 / 13 ) X 3-18 I ] 

5. 4 

[ fe4C55 # 4tlC45 45 45 ^5-f5?!?«fil 4f^5 41^15 4f«l «rf«lt4 

(Clockwise) 90 M 5Ft5 4?5 C4C1 v ^tt?5 4t4r’T5 4W1 5«t4C^ «!!4*& «FC5 1 

«4| ^’{5 ^4f4fej '»l5{4tft ^^5 415 4 44155 fS^^jS 54C5 I } 



'S 


1. S f% ? 

W3P^9 

2. ; 1^. c£|5T. 0. t 

^ 1. s 3^C5^ I «ttbt!{ ^t»r 

^Z'^V& JlCSf CTO 

I 

«tTO cft^ C§1^ c^t^t?i ’It'® '« ’ll?? '5[ytsit*i^t?i 

^?I1 •il^. TO C^i'Q^rl 

C*(C^ ’1»ft<(&t:^ fes«''^tr®® ^?l I ^s«''’1t®W^I ^t'Q^fl ’lF+< 

I 

v£i^ ^tc^ (£{t^ 5i^?f«Rc^ cmm^ ^’if^r® f%^(® 'sitc^ i 

®tc^5?, a1^ CW\^ C>lt5lt^ ’tf® ^««%®CiR’T ’Itcai? I 

OTWa ^iij’tf^f®^ I c^r (?5Fi?5 c^rfiiT^ ^it® ’1t^*f « 

C’^USi ^z^ ^tz^ I 'Slt^t?? ^1 

^z^^, ^’Hf^f® ’^ttc^ ’^t?iOT 

c^st^ fk^im ^5i®tt^ cw^ I 

<it?[c«f?j TO ^1«% ^z:^ f^f®« '*?^®t?t b®fii 

^C?l ’^{tc^ I '®lt^^^?t?( f^f%^>r1-’t’^f®C® 5|^?ITO ^f®s 

«(nN ^*11 I c’tc^^r aK ^?r 

a\z^ I fiffiii c?itcM?i ^i^'Q 

TO c^c® f^rw cirt%^ ’«tt«^tciii i 

2.; »Tvf^« ^\^ ^z^ *m- t^. i 

^zws -^m C32 (CHa) (n02)3 j c^i^ «lt^ c5FfFilt?iirt^a 
^?tc<?f »icw sttttl^'^ f^f#?[t^ t^. t^{^. I&. ?piri li,^ I 

nsfi< t^. c^% ^tcw Fifc^r I 


* «r«i «t«'«-ft'f^^ Iwflfsjifi f^fr «pw«r, ffJi¥t®l*9 





16| ^9jt^ (1971) ’Ttr'5 

«rji^5it<r f^®t=r n1^^? 

¥-(*1 ‘siBfW^r? 

sfwt^ 

m c^csTtaifaF^r «n(Tt*rv 

f^Wtsf nRi?i?9 ^1^5 

'«i*fjtn^ ’iiwar^iN ^'5 I 

1970-713TtC9I 10 C’^tiS 50 si’s? c*il5 ^ N 
cttc^p 10 c^tl5 60 C5||55f «rl'si^ 

I 

<ft5T, =«t«f5t, ^|i « ^Jfl 
^fC93 ft9 c^tiB 95 c*il5 ^ I 
’fis ^tcfla cFr? «fl| ^<>nt*f5r cntirif i 

totlS (ilt ^»t7 

«Tt5I1 cncf I 

f*iw <»il c^, 1970-71 »itw 

^tc^9 («rp %tr^) fe«.ntir5f 

-1 c^tl5 31 m c*il|’F I 
fe^ni?5ri5«fi»i 76 
t»s? 141^ c^*t f^i isr^ ?c»i 
'■rHi I *« *ttt^« fiirnti^ 
c% «tt»t1W ^fk 

nti f2f I 


?f'5 ♦rt^ *111? 56 »Jflp 

’Tf^, 1970-71 y\U^ «1 49 

10 f I 

'cjJtC’ltCWt-lS-tiRl 

26r*r ^9!tl r^siafaf ^tcs(f«^t5l sii^Wn- 

5t^l ( «ir«(=ltl^ ), '« 

c5i^9 'QTiti^JT ^rt^ntwMS lott^t’i^trsr 

30cn ^»it^ 

¥7t»l’!FH*<fl K? ttc*f5 fac»^ 

¥C3S» 15 

R«rtJi ¥t?iHi 3icn ¥jt»i¥i» 

Itc? ¥13^ I 

'oijtcnj»tl=f 13 ^twt? 

60 

I ear^jcii '«r5j'®5*r¥t^ 5{?t¥t-f- 
5ar?ife C5i1^?t ^c?i 

I CSft^CiJ 'srli’T ^t«1 f¥l¥1 

I 

es*i % 

mm 'S f^WtCSTW ’71 5T^«fJtlll ^*3¥- 

4l¥tf-r^ *^A «rt??l C?C-I’ 

*i^'8r¥? «r¥t*tc¥i ^m 

nr^fsiH c¥t^ 

'^mrn «[m>!ff»rwi:^® c¥t« 

f¥?’ fzn ( 





I «fc^a catc’f i 

'8r«fjtn4' 

^-T fETf I 

fi«p1 ^5tc'» 

'es{fa’5ia%5 «?rt-fra^i I 

*«*?. <«*i-f5r 

*ffl f^fsT ^®t5T 

a'c«ic«9f a^Ttacsja t 3025 

ntc’n fsf^ |fecatc*r ’^t^r ’raa^f U^~ 
fa^itstci (njt^’r) «r<frH5f fw. p^ta 
'5'?fa«ftciT ^iJtf^^N, '9 

1946 »jtr^ ®^a wtfl fit- 

a»ftP5T?t >Tta at^if-T^t^t c^fi 
cfittcv^a ft^'S' ?•? 'nv 1952 5Ttc^ 

<2r«ft5f I 3960 ^iRei fefw 
t®j c<fcaf ^^a’Ta >sr^*i ^rasr i 

c^f^ltc« 'aia?fcsra 

9fZ9 fatfaaJtaia ^tc^ nta fn. f^r. 

at? w I r^Pr aspta 

fi|C8T^ I 

atf^a fa®it!? ^faacfa »i?’2) « 

^ca-^fl ac*frt<it«(rta 7| ^ait^ ^itfVsf 
^apatrla 1^f>if5ifnt® ?it<. ^catcn «itapt^ 
aca nac»it=f»r*i5r aFcacf«ri 'St< 

aa^r i?caf^*! sit^a 41 awa 'fla^ fsfa ^a 
?af f*t®tat»i, ft«catiacaa caca caniga i 


®^a acafjtataita 1953 atrsi 
ftafaaika c«5fcaf fa'sai a>Ttaaatr3 '*a- 
fa a^a*ta a^a viia^ 1956 =atta\ 

ffraarasia atcaa 'sra'tra 
asahsaatc? acaaai a^ca ®l'ca^ f®<^ •it's 
«Fiaa I f®fa ataa^tfa ^fbata ^fftcai- 

fnraia a^a ^'w alxa’«a-'a T^t- 



ftcaaa atarjtntarta 

?Ft«i acaan afpfiwa i atff a ^;^tt|a 

afaw*n <«a^ ^fsatai faafaait^ica f«fa 
ai^a ’tiaaai « '»faiNai ^laa i »f^i:*aca 
I9b7 cac^ fafnfnfaa ^itaa^jf^fai- 
attfi5fat«i faftfa^ta antaa- 
ansja «faitnf aic^ f^fa aFtar ¥wa i 
«tata fa®ta faara f^atra 

fsfa artr® «i^a ’Fia%qa! faat^ta^ 
«raftB^‘ajTtt^atcatiSa?’, a^ta^^ita 
'tfaa? «raftf%'® *^at>T« ^af®’ 

:»tfara8?f f^a ■attf a f®fa asfl®! i 
‘fltana ^rfufa^a n3f-*tfai^tc®^ f^fa 
faagfa faaa f»i<rc®a i 


'Sfata 

®(ta1aafata ’F^a' ^*23, atal atafa* Sf8, a^tatisj-e 

37/7 ca fi( a ttl ?tgi1 caa, ^al^ a^ <rfm a^a i 





U 






tf^t 


» 

513 






514 

c^®T9 '« ••• 


520 

nt*r 


523 



529 





ffitswtissfir fltf 

538 


?c<rtnt«(jta 

542 

»[wi's ntl 


549 

^?rir 

fs{w 

554 



560 

%n«ftf^ »Rtiw 


564 



572 

«ft^jcs5« »r^i5(^« «rt^ « 

^i^itnt'jjtw 

575 

»il«Ff^sr^ 


579 

’fC^’III 


5S5 

•i^'S ? 

cqf^ 

591 


iawil 

594 



5S9 





601 



607 



611 

f^-^Kntnsi c<?iw 


617 


« 5if 1 

622 

c»rt^i 


624 

*ttvrf^t=9 nil'll (4^a) 

. ''V 

627 

/" ,i , , ■’••'■.. 


629 


C?'' 

631 


TOf«f«*^tl 
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wfr 'e fnim—1971 


Ktt*ft«rt '6 isi^f’itfj'hf '&>« 

?if8 !i^ 

’<rjt»«nin II v<»« 

•iwr^fwi ^fftrftii 

fl f^wtsr <if?nic«f?r II 

■im^H *tfiw—ftic'sarTutfl '©f ^•(j'o 

’Iflw 

^^nfiOTfifSBH 

(torn 

c*ira B 

i tfo 

*r^iSt I ?r^wt« o (to 


0 ilfs t'3 fetvi mn « 

W9 '« »tf#u wjm Kif^ 

<c4m an f*I» 

m^^tH ai’5 8 

II 'e ^5[«f« 8 ^ 

'fl ¥lFf»rtl B B 

^ n ♦r«*n^n f n ^fy f w ii 

cit^r « ^srtttr «rf%^ ii 
i«('« 'd'ciii ^iw (?rc¥c^ "Tf^ 
^t^ii ^i»rlii 

II ^ ittpi II 

hsitfSrv ^t<i«!l IPSltfl ’T\¥»iar 

CWrfif ?FH1 

’nit^sti B "iifosii K^t*ti<(jni »•.. 

»Il>Ut5T 

ii. WTtf^fsi^, ^f5ia8t«v>'o 
c’»t’'»tt. a«tfirrf^. ?taftsr 


(%Sf ifnf^ '8 (2f5f»l^ 

•awes fesrt5f»tii as (X-ray diffraction machine ) 

C*f^ « %?% f®3Prt^^ ( DIFFRACTION CAMERA) 

'6 0ft^f^®tC5T mif( m 

(BIOLOGICAL X-RAY PLANT)« 

(HIGH VOLTAGE TRANSFORMER) 
%'f% »(5¥»I uqs^ait!! <gt’^ v»0»Hii> 

afe#R 

^ Citsi 

a mftw •<*» c»(^ t|ifinnwH» 

CTFt^ t 




•iMg 






'«ITsrtOT?l 


'BTtfJfTtCl I *JC«r 
?iti^T '»itf»iitr^ srt^sf, ^•.^-'^^il 

^tf^5i ^ I 

^t5t^tr9 attBfj? «itaf 

c^f^ic'sci^ i ^^tfn 'B{t*{fli 
’Tfim “r«r®3 ’^its^ 

’fwtl5 fiT’fti ^f?»it*ii ‘c*i^ c?c^ cff^ 

mt ^t^tcei 'srta? 

f^*|ir, 'Bitni Vi 5?^ 
n^lv I 

. 8rv '«ntu J(t5^ 

I si^^itiTt, W'hfST 

fis^ntw ?wt^n ^c^Nt?s»i—- 
Cft*f ^«f 

’ffw^ *ni ^fs's ^^tifv, m 


«t^r«5 sfC’T 

•s^ sitsft^w ^nt<fT 

*t1n I cn 5!src»!tT m 
«2r^t«w ^t3itw •f'^r ^?t*r ^flr'sri, ^^"rt?{- 
m ^t?t5 

«(tf 1 f?c^ f^wtC=Tff ^i^tan I 

nl «ft5i’»r^c®5 «rtar 

f^«i5*i I ^t^'a f^iwtsf- 

'3t'at?i « cvfc-r^ *it?jrw 

*it«rT «rt^ 5(1 

‘wt5^ ^ 

«Rjr?^ «lt^f| C3f| 4CB^ f^ci^ 
«r¥H nt(j »r^^jtw wi 

f^wti^Ti fiji:* c^twf €t^% jrfgaj 
»i^5rt? , |«jtff sftofi'a ffaii 

m 5i*it5it»(j C5ii m 

k% «fiBli ffinti ^llfl 

^tiin*rw m^ «tn *rt^ ^ % i 






'S c^* 


t^^-f «rwlTn fafsi f^si ff*j «f?itilfst?i c^rrf^ 

'ejf'Htrir? ®tsf tf»r l fif^rK C?tc»t5'8 C¥t^ «rr®¥t« f«»l ^1 I 

c^i ^c?i ^^1, ^rHa «rff« c^t*( 

»lll¥ ata*t1 ft»i !il I fas« a*i, f^t^ra nfaajf^ •a^* 

f^5i 3T"^^ fa<ifi *« fa*jiaaf3 f^c^ra to 'art’^tc’ra sst^r 

'iitJitc^ra aftt^ ♦fli’ittp i •a'a^r iTraa*fNtra ca ^ca lara c<!\i5iw, f«ftaa 

flf^a cat^c*ia ntc*r *%:aa cat^»i’ ^itatcaa *ff^a^caa ataica Iwaatf?^ caN atatata 

aca cfta 'srt’fta ai i cac^ a?1a- »i^taai at^ia afaa^ iji'® ®tTO i 
caftcaa ^%ata ^ihpIS an:a fara-sr^fayfa jpr^il c«f^ 

oiasft^a aa^fta 4a^ ««iaart^caa ^aata i 

fapraa^ ^aa fa^a ’vra. 

^ar=^ta a^ai *tt%a feaa f^caa 'sr^ta 

I atataa®: fara a^ana"*lata ^ara^traa ata^ <«l%at^ aatafa 
<atf ^af®^tra^ atf^*® fi i ^®at*N f^iaa atai fai1ai®i i?a i ca^tcaa fa^fipatca 

afi' ca^ta ataca twcaacapta nfaa'^a aa» «raz:a f^acac^^'^faaa at'i^tatCf'«ita-‘aa-iii 

TO <4f. ‘“afaaf®^ f^a'« «»faf^'«tra^ (Messenger RN A) l «f^:aa «rta-<aa-‘fl 

a^*aaa"^ata atfa®* an atcaf i 'Sfts fa^f^ata car’a ata »it^t^tattarca ‘«a^ 

nfaa^a aff caffa catena a^taa ^a, ^ca caatra '<i¥tfa¥ atata^a^ ^ata atana 

ca cata a'vaaa’^ata atc’p i car^ ^'®fa ^a c«tll5a ai ujaartla i 

nfaaaa 

__——► ^ta-^aa-'fl —•—^ 'B?ta“»iia-«a ——— c®ftf&a ai u^aait^a 

(fa^%ata) (at^r^tat'Sfa) 


cTO caffraa fwa cat^ ca TO® 

aaa to, ®ta ^f® atats^ c«ftlBa 

^®faa ®ti® atra i firtfarTOa aa ai«r®faa- 
^t^ (Somatic) cftna fSptaa ^a<r, 
cat^ aiac®a afaat^ '«®i <a®!»i 

fana aana cftn f^aa «®^i f^a wr^-f 
c«ft{Ba ^faa ®ti® atra i ' 

faa c«?tt5a a<f «rfiFata 


c®Nt® c®ta 3FfSa ®:a c<rif&a ^®fa at aa 
at c«rtlBa ^®fa ®a, to cata caat cai i 
«t®ta f^aatf®® at a^an® aW ?a 
®aata f^caa a?®® *aa^ f®raa 
«t®tcna faa3#*i tfint^a ‘aa^ faa^f^ 
f^f^a tatn ®t ¥11 cat® atca— 

*«rtaaataa f^tn, ®ta®t®i fatfa^tai. 
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f^W?f Pf53rt 


(Gene tic 


PJUVI 

control) 


(Non-genetic 


f^53H 

control) 


'sr<Ftc*rir 




f%c5?5 


fa?CSf9 


I 

'i' 

fsfc=ra 

(Directed 

Mutation) 


I 


(Removal) 
»lNC^t«l5T (Addition) 

-6 (Recombination) 


fircsra f^5l*t 

CTO CiFtCSltCntCJlf ?ft^Cif'6 
f«^5r (Accessory genetic elements) 
3T?f c^tc?5 *(*(5 

c^T? c^fcsf I faf«a 

nwK x^ aac*!? %5ra 
(Replication) aaf ’paj'® *rtca xa^ ®ta TO 
x^ sra f«fii ^ca ata i csitc^traftata 
x| aacaa aitcf i afa al^caa ca'iar® 
xl aacaa f^a att^ xa^ x^ fwa^fa facia 
facia ^af^clra ata*t aa, ®ta ®tcaa 

ataica f^atft® ^afit^a faam ^ai cat® 
itta I 

facia c¥ta aitf^raata DNA ^iajs* 
xiatta m caFta ajtflfaata xci 

^ DNA a/trtflata cftca «rcai to 


^t^af-caftac^ ifaaf®® ®ac® itca i afw 
^rcaifta) DNA-xa ic«p arf^f-ca^tcaa 
DNA-xacxta hficlia itC’a, ®ca 
^^a^-cTOa «rcaiafta*f DNA-xa caai 
caa I X^ XltaFatCaf ail aa Transfor¬ 
mation 13Ttataa xia^ta x^ «rfapafa «tt?t 
ifaaf®® c^tcaa a^an ’fa, ^taa 4cai- 
DNAc® ia iaca^ atai aacaa fxa 
atc^f I fx« «ltff®af cac¥ faiiai f^a 

it'sat cici x^ fitfapata ^af^ntaa =aai 
cac® i’tca i 

cat^»fais ^-®tci ®tn aFai ata i 
®®af®fi ®ttatn cTOca^ caca c^ci, 
f%i xa* xr^ta ®t^ata ’XtoFta* c^tcaa 
ca^ta ’pf® atca ai i xcto ®t^atcia f«fa 
« xitiiFt’? c^caa fifa ntitntfH xr^tfi® 
fai ®t^atiatff® it«ata to 
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C’Ftn? csiti? »rrfC<®3 I 

?? Transduction I 
‘•’fsi '■rrsT’iF *tt'eTi c’fcw, 

«rc^ 5Tt^c^a 

nf5i*it*l ^tf^ot cn I c^cai 

aj^ >2r«Pt?I ‘Infective particle’ •rt'«?1 

c«tr^, ^1 sftfi^r COfl-tD? «ff5 

^tf^n c^tw I tini ^1% c?i^ -sre^-f 

'«rlw ^r? I «itf^ «ftapt« ^c«i 

<ilt ^A 5»IC« I 

Transformation "« Transduction 
•ffll'jfj I 

’TC«r a(t5C^a 

•^1 csftw 'StfvifS 

•a^ 4FC? ‘4tC«F, 

=?Jtr^fa?t5 CTO fafs?^ 4^15 TO 

I c^c3i c^fsi 

*tfs^^=T TO ca?t^ ’ll 

5{8 CaFtC^tC’ltCJH^ I 

c^tcira 

C5n C’Ptl??! (Germ cells) 

C4% I 

C’tcf, ca^f^i »il5icaa C’Ptacas «itapai1 wc^ 
c^H ’I'f^ ¥ca 311, aa^ c^tcaa c^ilfe 

»TCfc«a nfasit*! at%a c^a i ‘*1 aam 
3P«l3l« Passenger virus 

a*11 i?a I Shope Papillpma virus wiiaf|5 
I «i^at3i c^pt^i ctifPCJa 
’paw 'sta ac^?? ^itfVfasr =ita^ 
«ntfaHi ^itr»ii®a to ala i »<ia 

a-laa at»i1 ‘at ‘sttapifi? ac®* 

(Arginase) «t?iwttal5a *ffaat*l atf^ca caa, 


cTO ^a = 11 1 ac^si 

ca^ ac»l atafaa^ ®l*fj^1 (Mental retarda¬ 
tion) ^na^ '*srsFtir "It^fa’F 's at=iPr^ 

^lafl'stfaf'®! cf’ti caa I ‘at aac«ia catfc*? 
cHtn ‘sitatcaa atatrax cat’la.'S' ^ai cal'® 
’ftca I Alta'S «ftita a^taa ««t ca, c*ltn 
‘sttata ^flapacaa f}^ a'^a TO a 
®ifapt« aif^ia ‘sjtsf ^jtatacaa ^^lata a^a 
^ifsffaa atc^ I 

( a ) f^taa afaaj1%-~ajtf I- 

^ala ca'ca f^caa nfaa^^ac^ attca 
cacaf fasaa a^ai ata i fai ajtf ^- 
fiata DNA-ma c^ta cata ""if^ 

a^c^ft afaaf^^® a^ai ata i ‘flt aa ^^ic’F 

a^ii ^a Hot Spot I »iit aa w«i^a 

^iiaa« '®l*i‘8tta «rtai ata fa i tn'sfiia 
-siff« iftai cacsi attca cac’P ra:“ia atai- 
afa^ fiif^ata faiac? t^eta^s afoa^a =iri 
cat'® atca i 

'SrRs ca^tcaat f^taa faTTO 'iiati 
faraa aaca aa «iaN ‘at =aata fTOa 
isat^fa^® ^ata a'a^si (Mutability) cac® 
ata I raa^afai f^caa naffiit^ cac^a ®ita« 
^a ‘na^ ’sisTfilN TO I ’®tt c^ta 
<flaiti facia f®caa faafacia aaa atntafa^ 
natc^a arattcaa atarca <a¥at;a't f^ac® 
aiitvfa^ (Mutation) ^ai ata i 

aint^a^tll natc<a 5pa«i 'j-^tca ?f% ’aai 
cat^ ntca i «iaa«: 't i?tc<a «i^a ac«p 
afa •aaa evta ai ?f^a 

ca'sal ata, ata f^aa oi^ti facia ’i<cia 
«ff« «?tc<f, '®ca aiitva^ta^ iftc<a 
asa^i ai?«acac^ atai ^rxt^lcatattPra 
art^sla laKuti DNA-«qa aiatfaa-a^ai 
^^vi^ ic«r ^ fa I flifa^s xsitia- 
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1971 ] '« 5If9tC^ 


fsjuc'f? *it«fjw f’TCi^ 

cTfJt c^fJT *f?tpif9 DNA-«iia 

«ltc? I Repressor '« 
Antibiotic <ii^ «rflt«ra *{?K I fiiT*Fac*f« 
»IJr? (lit Jf?f n?tc<f DNA'dl? 

^rnlwtlt (Mutagen) 

fapJt:^ ifc? i mt 

’FtlW Purme ^1 Pyrimidine *firtc<fl 
Antibody-C5f c^r® *}tca I 

(^t nt^ti^T fafcsf 

?F?1 I 

(lit iif*tt^r?fii sit«fjc3» c^f cfltcn? P[9t*iir 
^'i I ^»lC®C5r9 ^t^t9 9«1I\S 

cnc*(, “f^c^a «nt«ca4 *itart*i ¥^sit 
c^ra^T ^91 w *?a, ■^a*! « nt^fta 

«fnitaf4ta T^^ iitj^caa c^it i" 

(n) %^a ?i%*i « 

aja^a—farjsfa fsiafs'S ?5nt«a fsi^f 
«ffa ^cat »itsitaat/ f^srattt^ catena 
(Bff^ fiffs^ caia^ jf^ajta'e ca^t^ w^ 

aai unn ajaataeatnr «<afatar 
Tranduction-dia nt^tcaj f«fwa nfaa^a i 
firyf^C's <ii« faf%a farnatf^^ catena 
w di^ fafpia aaena ^ftat»r ni nt«att 

I «tt aPtafawt^ai ^fSia 

ne^C'aa (Synthetic code) ig^ta fac“fa 
■©a^ «ftcatn afeaei^n i ^ttnfaf !^a-fawtena 
n^ nn a^caa ^tfa’ateaa wvn t«5t*ii> 
DNA ai RNA ^3fa ¥ai w i^eaeafi 
fawr4\ ^acltfaar entatm ^cna c«rtf5ena 
«fcy «rcat«fnta wf«Rnewtntea 
»i^w(an ^aeaj TOtn i 

f^in «r^ata ^tea 


3TCf® ^Ttapniftat 4>ttatcna ne^e^a ^re^ 
cafif ^ea cn^at ata i (nt nfaaf®'® '®ttaln 
^[®tf^^5gfc^t ca^taea^ «(ta?a*i 
«itaFta^ c¥tea ff^a ners© c«fj^a ^®faa 
^tcaf nten l Shope vinjs-(iia DNA Bii-l 
a^fa, dit '»ftatena DNA-die's 

ff^a 5Te^« catn a^aaia na ncsffaa 'Bit^an 

"Sfa®! (Infective powei) fa’faea "^itnata 
«rCW ^afaaf DNA-ca F(iiif#|'9 DNA-c<» 
fnt«ra® a'fli 'JtreatsFa i jd% feea?r9 
fa®itHt a'fat’f (Kornberg) Polynucleotide 
hgase w Kinase aja^ta apeaei^a I 
fa^tn) J M Burnett Simian 
Virus (Sa-F) dialS ®!tatn %'esr 

cncae^a, ata DNA hfaa aiat uat 
®ttatn atscaa c^taea^ 'aftuFan ^ae*® *ftta i 
i^®at^ (nt DNA'caf 'sfta (^(Ji-ffta aFaata 
c^t^ sieat^H cat, nc?« catn aaata ns 
ajapifa dit ^ttafne^ aja^ta a^ai cac'« 
nteai 

Isnian 

natnfa f'^ena we^a nfaa^j? j?l ^ca 

fflfcna 4^te"ra nfaa'^i? i 

'®7a (at natf^e'® C2fti5c*fa ©in« 
nfaa^n a^ai sfsa •?!, ca nfa^n ^ca 
'SI ^eni nfanm® i farn cacf RNA 
ffai RNA cne^y c4ti5a—dil ^t ^eat 
fsiena «r¥teia ^at cae^® ntca i 

aft eaten ca^ta «i4caf«?at9 c«rtl5a 
^fa ^a, ^ca facna Repressot-jaa »ft^tcai 
(t c«fti8cna fsraeaf ®ie^eafl Ka c«rtj§a ^®fa 
m 4ai ata i aft cftn caflca faina catn 
>ief« «t<taftft^ atc^, 'aia faena arffav 
^la (Inducer) ^itttcir ^ ac^»C¥ «rf tPt« 
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I 24 -f 0 * 1 -ion 


mm '«flwN 


=Ta1 cnrs I Reprcssor- 

ncflf *Fi:?r Repressor-c*r -siCfCifl 

^cv cwn I 

RNA-n cfiftlScn 

<flf >2rnta?n i <^U 

c«fti?n nfflnW 
c^ftn catena na, ^ea RNA cne^ 
c«ttlBn &«faa wcsf «rcataf^a ^an^atln- 
-sfiia ca c^tn ^affea «iit{^af® aranta 
a^ta c«ftl5«( ^^faa ait^^ ’val car® 
nttai 

cata cata c^cai fsfa ai RNA-c'® cata 
ai ata'ca« c«rtf&a ^®fa aa i •aa 
vtaa ^cai, «<f®}5 ^Ttfacai ^ajtfn®caf 
fal^ata ^tca ana ^aata ^aa-^afiS 
afaat^ RNA«a (Transfer RNA) «tcatafa 
?a ‘aa^ cata c=vta afaatCt RNA 
«jTtfacai «?Ttfa®caf aaa aca faca ata i 


a«if« Suppressor gene ata^ «aa* «rfta 
f^caa a^ta nt'sal cnc^, ata nfta'^caa 
atajca afaatCt RNA->aa nfaa^ a^ca aiSfaf 
C4tf5a ^^fa ^ai ata i 

'ntatcaa ??tca cat^ ca afaah acn’® 
"ntcf, «ta ai 'srta'e aa 

aa i «fat“fcatnr f^a cac’a ca 
RNA ^«fa aa, ^ta «[^“ffac*ta fa^^ata 
cacaf atlc^tsit'sfca a^atfa^ aai '«itata 
caj^ RNA at^c^tstt«fca •aca c^Wa 
^ta« aa|^ entiSa ^®faa ¥tc<^ «itcn ai t 
«itatcaa -ratcaa «t^f5 catcat ^a^faa 
S^faa at^® 'atcai Pancreas-na fac“ia 
aacaa catrat ^a?faa ^^fa aa i ®ta 
ata*i, ^ita-ata cata-fastsrcaa aaa facna 
«s{fS|iata 'mW aa ca^tca ^a^ifaa ^^faa 
aca® atai ac? atca i ^aaffaa ^'sfaa 
^t^ facat® acaalB area aca atca i 


Enzyme 

DN A-> RNA-►RNA-►Proinsulin ———-►Insulin 


fa^fjata 

afaca^ta ataca Pancreas-^a laajfaa 
^«faa n*a®i afca ata ai a^ aca ata, '®ca 
aev ^a^^taa nfaati jta ata ‘aa^ 
Jtratcera afaata cac^ atai aaa® 
catena (Diabetes) ataa I aaa^a catn aata 
faeatap atanaifna ca c^ta »<al5^ aca^ i 

(1) DNA caea RNA ^®faa a)<®i 

(2) RNA caeaf Proinsulm ^«faa 
aj<^1 

(3) Proinsulin carv Insulin ^«faa 
aj<4»l 

(4) lnsuiin-c¥ aTtaeateaa f®®a caev 
at^canftaaeaa «re^«feat«f^ yqaartkaa 
anjnfaf® i 


atle^ttrtwa 

at? cana ^ntea catcaa ^a^fna ^^faa 
aca®ea* «ratPl® a^ai ata, ^ea a^^ar catn 
atatrai «ra^a aea ai i af5c«iteaa «t®tea 

a?^ ca^ta (Liver Cell) Tryptophan 
pyrrolase «iia^ Tyrosine-®c-Ketoglutaiatc 
transaminase ataaf ^i5 a^a 

a^ae®* ntea i faar ^a^fneaa 
«r?atfn® ^aata a® ca^ta nat< «it«r n<f« 
«ttai ata fa i 

^tw 

'ntafiafa facaa aa «»t®e¥a near «fta 
5ta n®t^c-ia near c¥ta ai c^ta fstaatf?® 
catena mn ^nc® nt^ai aia i ®tnt^i 
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«i2r^tPf^ <rtc^ I ’Tff's 

»rcjf^«it?r wm f«F 'src^¥ 

^fsilrtr^ ^tc's »its;n?[ mai 

'BTtBf 5sitc=f? f<c*t5r 4twtn 

?9 I ?f^*irCJT «IC5T¥ fifC5^3 

‘'fffl^jf^JJ ^*<f1 I 'ilt 

'»i5rf^«(l cn, *f«fK 

tVsicsp^ »r*{tsr«ti:^ m i 

'St*! ar’ftufa's ^«ii 

f^sf c«fc¥ 'St*! fsFH tafa— 
41 »r5fN®tca i stit'?! '«sit*ftcwa 

nfaca»r ajssiHs nfaafss mw i cn 
*!facai:t «r5r 

♦ffacaw Rcn^ ^n:^t% ?ca *fC!? i 
=5sa:t^ '"iti^cafa f^c^i f^c^ia f^af^s nfa- 
a^cs?a sitaT?:*i ca «ftfs ^«fa ca 

«ftfs ^Nt?t fataa nfarac^ facsac? atfaca 
S9!cs *ftaca tvai —:»t a»!^, a^ca a»ii 

atas nca® aa i '^caf ^ran!^ aa^^caa 
acar ’ra-aafatataf ac4a c?ai ata i 
'stcaa na^aafacatat ai^a ^fzw a^ata 
SI 'at^fs «fmi ca^ i aratcwa 
cstca atata, 4iaa cata ai^Ja aHia'^a spars 
fara ^taai af? 'B!t«F a^atr^s al 'vra 
c¥fa-—sra ca atfaa ^ta ? saa aat^rraf^ 
c®ra sFra facs ara, ^rtraf caf «i4tfaafta 
caca, r»T sFtrs sta—‘sat^f^s ^r^rtatfif*^, 
t^fns cac^tra'a. ai ntatf«f^ j^fan? 
carat*! f vfisf?a ats^a^ ftn sta 
faa'^caa ^a^^ta faa5i> Vf^ '»rt«F atsja 
4iaa<iisf^ra -iir’T crfhsri. a*ta c»t ^r«f^ 


farara ai sfaai^ a^>aaaraa a<! f^aici 

»i*pa I 

f^i a^9!jtc*ta cstas a'fs a^aata wnr 
af^a-fawtraa «f*fajaata apa-f: cat!? 5r»!rat { 
^casa stew aataa s fwa-fawtais 
ajtnasfca aja^ta sat i ^fsaeat 
sataai fsca^tca fa-^astat <tatr<a 
(Defoliant) aa^ar^ai <2fsjs srafii i 
fwcaa '•r^fara^tcaa sa i^a sa C5ta« "Wtaf 
ca^ sasa s itft i «taa aptias fm 
atata^s fa^a a^t^s Isa *r?K- 
f<i®tcaa ^ai. aae^i aat^w ara 
fasgfraa ^ i aca wstas;^ €ia| wtc«f— 
stana 5^< csta a^ti[iaia wrsr ataawtfs 
dcF atsrs ntara fs ? ^acsi ai csta 
4is 'wwtai strata’ ataawtfsrs 
fa;«(tw s ^ca ^ca «rffsa ^s cars fca 
cara i 

fa®3t^ai ^ta wsra^ «rra a^aa i 
^tai ga catesa, 'Straa sata ataa<^ acai 
(ca^ «!atScaa stata )-““if you do not 
ask me, I know j if you ask me, I 
know not.” sqfsf '®5atS fawta^ 

aral aa—^®ita ats^aa atrs sa^si ^cs 
caa, fss aja?[traa aa caata ai i «itw 
st^ Power-^ arafe aa, «fratwa 
Wisdom-Jia ataawtfsa wr^ Biology-| 
ac*fi aa, 'wtatraa «fratwa Humanistic 
Biology-a, ai arnaatas aitars atafassfea 
ajai^traa na caata i 





<tC?ti!?5T—^'sif^f^if (Continuous) « 

I f<?T«s-*^f«icopa 

»itfV:^a aja'^ta na-na ofa-fa^aat^ 
fa^jc^a C5^ ’ft^ai ata. cn% aia’ita 
acsii »Mt#-tt^fa^ta I "ar^-lt'afa^kaa 

Maata ra®iTvisa«r f^ca 
aiga—^'51 f^ca ca^tca ’Fafar^l ai gsaftl^^ 
ai I 1903 y[m c®aatc#a fa^at^ 
Poulsen -oit^-atf^ -aifafsaa 'e 

sfafa^tcaa fa^iv^aap ^^’ft'ra a^aata 
'arfsaa ala’ll ai^caa i ’®tca csfaaf- 
'srt^.^f^fa^ta aqi aa i 'fla ^-ai?a 
aalt^f ^N^^jtcasa DuJdell <fl| aia^fa 
^caf^t^i^ I araa ati^trars ^fa1%a 

« aafa^tcaa fa^iv^aar ^«s*rtaa afat a'sa 
^caffa—^ca ^am •naraif 
ifif I ‘SfJTC^r Alexanderson « Gold- 
smidt 'iif«rfaatac?a ata fac*fa®tra 

^caacaftT I ‘aa ^a 1934 »rca fa®t^ 
Fleming ^tfaafav (Thermionic) 

^i?»[c«a «ra^a ^a i ^tp[c«a ca^ta 

c«iaa-at3i aaa >fafa^ttaa faw^-^a^r ^fkTm 
^tca •it«ai nm ^r»ii, ^«fa c«ra^-a5 snr, 

*art*?af-a5i '« ca^ta->!"*if^^ 'a^^tsr '®ica=? 
aja^ta atfaafaa^ atat'stca ^t“6^ 

a>“tt«f c^incf I c»T Bfc^ caaftc»i ca^ta- 
«?nr^ ‘^iWTtcaa «ratn’ a»iw fffHtar 

aa ai I 

«ia':^iaa '«rii:'>t cacf^ ca'sla- 


c^fsica'tfaa «?ta^ aa i 1900 ’Tca ^trafaaFta 
fa55ta^ Fessenden at^»i la 
faat^tca a^atat'^t at’itc's ’i^a ^caftwii | 
1907 >Tra f^P?^ '»itata sttatcata 
»fP5t^ar nafa^traa -aifarB^a fa^Tv^a^r 
^<.*ftaa ¥ra ^ta ^t^tcar a^ai ^ nta 
xf^ at^a nt1^ca%*ia i «ita -aaf^ aaca 
Telefunken Co, at^caa (Nauen) 

caca^ at^a^i)^ fa»r at^»i ’if* 
fa^lcaa ^it^tcai faaMca a^atat^l Ftfe- 
f^wa I 1913 5Tca ^tata 

©Ttatiai aia^ta a^ca ^rtc^ *fr?--t’ atl^i 
faat«trai ?F«!rtat^j ntt^cafitcqa i 1912 >rca 
Vanni atca <a*afa |i»t^a fawt^ 

^'^a aana ^aatf?a«t "fr^-^t^ria^ta 
aja^ta ^ca cata f«c*ftf^—>< 1 ^ ^a 

at^a nf* ca^tca af<(tat^i 
’T’fa ^caf^wai «iiatca a»ii *ra*ta ca, 
>[rifnar ’rafa^tca 'arfafSfa 
fa^iv^a* ’Tt'eai caaa ^5 *Tf®F fca cm, 
c'®afa atftwfc¥tcaa >rtaca a^ai mm ai 
nia '®tc'« aafaa carta ««?atat 

at^captc^ta ca a^a fa^rc^a 
«rat^ ^1 ®t»(C«a afttstcar a? an 
faafa ^at* w fc*il i «tca *t®ir5a 
feaf^a »jr* »rc«f ca'-sta-c^fiimfa * aj®- 
^tt^^-’^aa ^ aftac* i 

1913 »rc=r artfta fawt^t A, Meissner, 
^fgp^a >rt^frar ^afarya atfafa fi^v 
#ranf®ta^. *ttf%facafwa i. 
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1971 ] 

fe's«*rt?5r ^casf I Meissner-^ia 05 !^ 
c4ra¥-at«a ’Tt^tc^r <«¥ aicaa 
*itr#tf*r «rit'a C¥t"nt^ *f¥t-r ^t^»i nfw 
¥<rtat'^ c«ra5 ¥ac^ fta- 

1916 ^t9[r»a ^Tlftcai capita '« 

<irt9¥-^ ¥Ca «fttsift¥ta Arlington 
c¥r¥ Honolulu «rt? ^ts l?t¥ta 
facT ¥<rtat'!^i >r®a ftaf5»i i 1923 jti:^ 
atcla '¥t^«TTtC'aa Rocky point C<fC¥ fe'?ja 
»l^CS(a South Gate->41 C«f^¥ '9 >2rt?¥-aW 
a^ -[f^Ji"*la ^«ic®a >it«ftcaT »rlTafa¥i 
a^«l c^^-c¥ta ai »itfe®-’*^¥tta 
ta c-!ta1 i 

1924 a^caf ^« «rc^^ta »rCV 

ca«ra-c^fi!C¥t1%c« c^Wtc^tn^ai 

l^»ljtt'®a Cornwall 9 Poldhu-C® 
vBu^^8 c^tMfjffa c«ja¥-c¥ar carc¥ ca^tra ca 
aatat^i aa, 'Sl ’afi^f^ata Sydney-C^ cal 
'5t9i^ cttai ata 1 1926 ^rca ¥ 

^tcafaata ^-fa¥ cac¥^ ca^tra ¥atat'^1 
at»\tata aia^i an? aa 1 aiaata ^^aiTtC'aa 
Rugby-cas ¥ 'Bjtcafafta Rocky point-ui 
c«ja¥ 9 <3rfa¥-a3 5t«3^atai aa 1 1933 nca 
aaa •\'«a Haca Post Office International 
Telephone Exchange aa, 

cac¥^ faHa, ^sta^a^, ajfat®!, ait^- 

l^at, afata ^tflFfi, ^arw^tla, cajf^ 
ca-f <aaa ^^•ijtC'Sa c¥®ta c^»f^- 

c¥tfa fSrafa^vtra ^ta^ aai cn»i 
ca^a c^f5i7¥tfaa 1 

i^ata cafs'a-arsft^viaa ^f^at^r 
OT'sai at¥ I 

Essex-«fl Chelmsford ataa atw ca ca^a 
c«ta¥-c¥ar ¥casr, 1920 nca <?il c¥ar 
2 


cac¥^ t^»!Ttr-9 >i^2raa faifa^«tca caf®«- 
^ta^ aa 1 aacal c®aatc#a 
Haguc-c’^-rsr caca faafa^ caf®'«-c«rt'3fta 
aai aata^ ll^atila Westng- 

house Electric Co. M^aa Pittsburg 

caca cafsa-^sat^^-jaa faafai^ aiaai 
acaa I ‘fla *ra cara^ ‘^tcafaai, ^katn 
^^5artc«a «icaa atca srsat^^ caw 
aa I 1923 cara 1926 »ra na« ’itsa a®- 
at^t cafMt^a aflst^isrta l^aitrai a^ 
a'? atca a®at^<.-caw 9 «rart¥a^awf*i 
Titca aafH-3!'elatai* caw (Relay centre) 
aa I eia «itca atc^tf^ 

cat"at5?t a'^a a®at^^-c»feaa 

faa ata cB3(ncat€ 9 •I'^sir 1 1927 

’Tca ^i3a aaat^^ ac^fcaHa (B. B. C.) 
atta ^ (aa caf^tal aat«i wt^ta fata 
c-sr^-^c^a '« ^taaitc^ caf««- 

a®at^^-‘i)a wta caa 1 caaa 

R fa. R. wtcafifata c«afa •aa. RR. 

(National Broadcasting Co.) 9 Coluai* 
bia Broadcasting System I ^^catc*fa 

a^ a^ -rf:ca« »iaf «fcaa ca^t?-caw 
ire? 1932 »rcaa Rcaaa aten 

^ atatcwja wca ^i^a ca'iia-wR^a 
fa. fa. R-a nfa^ffRta wrt® i ^aa 
carca5| Daventry c*frHa C^a 
s!t5ltWTa wcw RaRwrta nta-awai, a'fisi, 
catati ^wtR 5ta wt»Ri 1 

'sta'sac^l a^<2f^a caR«-w®atf^^ wtaw 
atwtw i^at atwtw ewR^’^a 

*utai ca^ta ca^ewa 9 ^* 5 ^ wfaa^i 
wi*!T5w c^aa, caR's-wsat^^ 9 flctia 
(Relay) at^wi acaRw—aiRRwta 9 
«RR-’i'®(*rt?M I 
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^124*t 911-1011 


Cl1%« 1924 

iitJfff'sf cwfss-c^f'Wtii 
I 5firc^ 

cslfir '« 

’*r^fl cW'® cflf®'e-3r®¥t^^ 

^tU'S 1927 ntH tf^?t*r 

C?f®« ^¥3 C‘*fC¥| 

fV ^»{1 5C91I '« ¥f^l¥t«t^ fw^ 

0)1 C4J¥-C¥?9I 1926-27 

¥r«t*r¥ fnf*^«^iit5 fii<fl 
f^WtJT ¥Waf5 «!¥<& C^^^t^f- 

«ff^i^jiJT5 ’it’firi ¥r«ir 1 ‘nl c¥8rl5^ 
»rtl¥r«¥ H'N (Call sign) fis»J 2CZ I 

fscai?l 

«il^ C^FWIS ifCW 

nfii6t»i5Jl ¥W!T I '-«i| c^i^ti-cipar c<fc¥ 

cir^ts cfifi¥ c¥wfe «ftf 
Il¥!l «»r '®'N 1 1930 ITH 

'wit^'® ¥1? Indian State Broadcasting 
Service sftlil 'e C«<n:¥ 

^ti:¥ I 1926 JTC*r 
R f^. f^: ¥l^ (H. L. Kirke) utlH 

¥[f«® 

fHl^rc‘^ 'ita'®irt^ i ‘hI 

«i!?iTtw fa. fa. f»r.-a caf^-oqfef^ata 
ft* Iia®ta-<I 19 (C. W. Goyder) «^taatw 


uta^ai^ a^ a^ 5^15 itt=i ca'®ta- 

c^a? Ccaft^T I ‘na *tw 

^ra^ai^a c?t^-a^ utai ’^tta § 55 - 1 ^- 
caasta cfsr ijtaci? 1 1936 »n:^ 
Indian State Broadcasting Service ifta 
ai(C»! All India Radio =rt*f C?'®?! I 
1930-1938 Utifm ¥r4tC?*|i? 

iitilaf caasta c¥sf{5 faafai^tiir 
‘«r=a%»R I 1938 c’fcaf '»i*i ^f^ai caf®« 
iit;Ff¥F cat%«-c^“rcsra >si?*l ^ca=i i 
wtaas ^fisfcar^a I'aatsr arat^l, 
fiat^j, ¥taTatat«f '«cntatf«nra— 
Spiffs art^sf 5tc«fT« ca®ta-:¥w 
<frf«1l$ ^caffs^ I ^!5-r 

ca^ta c¥8r '^tf’ ^ ^nif^»i i ‘flc'fa 

i|CaT ‘fl»lt¥tat:wa Experimental Station, 
sj®¥t1^a ^Ttc»itf»TcaiT=r '« »itr^ta 
Y. M. C. A. c’l>'*riT ^CSl^Jift’tT I 

Fill, aftnt=r, «ta «r^f5 «rt5T c¥c*ta 
a^ a^ a^ caasta-cfsf 

a[taf^^ I ^fecattna f^^a a^t^raia *fa 
ca^ta-fasstH « ^af® 

I ¥tt»ia ^caa"*! al Tele¬ 

vision ¥Rja ^*r4i:?fa sitaKa ^’jefea 
*?ta cat:¥ a^ ^ca ^laf^as caf®^- 

'« c^f«if®a5f 'oara «ita¥ 
c^^c=it9if«f >f«a ¥catf( caa^ta- 
fa®tr!(a «f»tfa5 fawfa-isfifr® 

f¥iif¥a sfa Ha ^rtfantraa H^taai «<iC5rc¥ 
»rt*f ^ chI I 





^t*i, 5^tflc^»i, ‘5’ftfs «f'?f« 

palm 

palm tree m I 4^ 5T?F9l ntC^f NCnr 
9iti 

c>rt“t nfs>itc*i nt'Qii ’?'hi i 

sjtftc^in c^?it^i «tm^tr»rn*t 

I 4i) jR5i^r -Tm 
^•ij^t^ ■« CltK'?1 C<«IC^ 

^^^ €[tn nt'Q^i I '®titt?i nt^i '9 
^t'S =ft:^ ^Ill’ll 

cwc-f ^1i^, f^?“f^'®; n^sf 

c*(iw c^ m 'ai fka 

»T ?f®, »T^?if^. nunt“f «t^f» f^^T- 
^<^n5 Vi I 5ftf^C^C9I9 
(®tc^? ) 5ll«fT C’T W*! ^ttr^, ^tfl 'tvm 

I =?t^»itm“t3 ®r5r- 

’rt«ft?i*i ®tc^a m 
•f^f I 

5(tfflC^r«^3 ’T¥9? «f¥t5 

nrwt era ^«?=t nnpf?i*ii f^ei 

’re^*i‘it 5»icf I 

’til f^i^r^tesr ^twi 
fff ^»il c^c« ntcfl I «ltC»lt5I 
ntW ^’^ '■Ctfap’Fl- 

cir% *ft*i ^ti? ’ira T*t «rtc»itRi i 
ctfcii *fWa 

ra ^c*n ^tffft'«t5 


c^TCf enw « ’Tt«ft?i*i cmzv m- 
ra C»IC^ I ^A'S 

5Jtf«c¥w 6t^ cbIi fcv, 

'«fHtm«tt^ 5t? f5f I ^tflc^»T 

Elaeis guinensis ^1 oil palm 



fsa 

«re?n *(tsr ^tt^ 


m 4 vt 9 ^®»i£r«rtlV ^tti 1 *ft*r ntii 
TJtm «rftt i oit® Ite9?a 

»rt»! (Kernel) it '?1 ra 9 
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»rrjiDi wm ^ 

(Mesocarp) C^C^'S fiTgfl *rt*l 5?? 

=ft I 2*5 c<C¥ 

CbH I 5 C»T^&fxfeta 9W1 's 2 c^t¥^ 4 

Elaeia guinensis—«!C^ ‘ aft*ft3*r«i I C^H 

ctr% nt*i ’ft^ ^»il i f^f®?r ^*f’sftf^?j ^ 335 , *rt»i, 

^ I ’ttw *« ^1 ’ftc»ii ^tr«F 1 

(.■^^ 51® I m ^t'«s «fN c<f^ii «r:« 

5(® (ls»^ fbaf) I nf%5( tS »i^f- 5ff3[ ’trt C^C¥ «tt5 3000-4000 

'Q ^CWl 5??t?r «i^«rtf?fl ('esfW «rt? 30/40 ffl«?lt<3TTt5() •tt'SKI I 



2 (^) =1^ fbsi 2 (n) 51^ rm 

CWV ^tlW, ®1 ^Sf-'=5^ (Seed coat) I 

sr^tJ I tm fe<*ttT5r- 2*?^ (®'« ^) f&car «rt^t«itf? « »iT5tc^ 
®t?t •ft’i iffii wcf\^ '■^tff® c?<rtc5ri irnici? i ’T»i«f5i 

’■rttif’ftS <3(^f?t^ fe’tHl 'Q Drupe 41 Stony fruit 4C»J *lf4fl® I ’f^l’TC’F 

•If® I ®tftft ^tc*if4®1fl f®5il5 ®rj ®rtcf I 4f^®f 41 

^fB-( ntl4l, cgf^*i, cnn*, C®C4^4»I1 *44^ ® (Shell 41 Stone) «r®T® ■!«' ® 

'ewMfa® ^In^rsf® tfil’Ttf ®t®tf44f®tc4 ¥tK 4M»ii «4l etc® 

4|®t4 I 4'^4tl5r 1 4^nfcn4 *lt%4 «54 *rt®4l 4t4 I 4‘^C4r4 '4t»r 

^*1tC9^4 «tt4 •’T4f»l <44^ >lt414 ® CW« ^»»l 4t4 I 

II4rtc4f4lt4 <44 «r0 ^t4 fn 4tc® I nt4 ^5»1—4|t®4Hf®f 4t4ftw 44 J®® 
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1971 ] C^9i«!«fttt •m 


*ft«TI1 palm oil -« 

nt'««1 £W^ palm kernal oil 
I (H^ «r¥ta 

TOf^j *<1^ ?^tmi 35C9i'« «rff« 

'« m I 

^^1915 SfCnj palm oil tflT 
^tJT I viijg 

^taf ^tf^, fesiCSf^ fiCH 

I Palm kernel 5^1 -i*tC^TS C^*l 

'Sl'lt’fST'« »TtTrs{ ’ftC’SF Vi I 

nt*i ^®i:*i nffl^rtc*! ^JlCAtfS^T 

(Carotine) I <415 ‘<l=f»lt<5 

^\ cnc^ A *tt'e?i1 I 

nfsf 

’r*iBft'^!i »it<rsr 'sftsi^ 

^56 '®«i»i">tfi ntt?r5 nw ^1 

I ‘US « n% 

C^Wil *{« 

c^c»i?f »[*f« 'Bftc^ I 

c^fr^, f<c«t?«: *11*1 c<rc*»f 
marcarine siN^r I 

f^Ci?«: ^•JTt'S « 

iflSFa arfsrrs ^5*fir =ftffl£^«i 
Vili 250 C^C’F 350 

I n^nfii’it*! wf^? «fC5«i 

nt^i ’itf 700 1700 f^j^itisrjtJi 

cncf« «rrt »T*fnf5^it*i 
c^ c^t^i c^rc^'® 

tm *it*i ’Ttf ciiw 

Vi I 

•1 fr c<cv tm fJi’itHcsi? n^i c^r 

nt'fi^i wt^, nw «tt^ ff>itc^ 1^- 


atcn? c?c-r ^\ i 

V ci m f*i^trn« 

^J, «fff^¥t5 

'6 fsf^ V I f ff « 

nt<5t5 c’tr^i c^fc^ n '*(H 

nt«!l 1 ^tf, wf?l ’if?, ^"fsi ^^Tlffii Bfcsr 

5rj^3§ii 1 ¥c»iii (Shell) 

5Tt5Ttr^«f ar^J ^®r<i Vi I 

(Charcoal) shell“J)« 

VnU ^WfS IS*! «ftCl| I 

'®iOT 

^CV 'Oftf f« ’tin ( 3=1^ f&'l ) 

nt*j "Sit?*! »ttc^ii f«^{S ^‘ft^ 

«jtcw 5-— 

(1) (Dura)—il3 

Xf I S*f3ftf«'e «r^tw« ^f— 

'ortf^^Ftfl ^31—>nc«r5 wi^^f 

« "Ttn I C®f^ (Deli dura)— 

«flm ¥C«nf ^rfafftsT 

cafc^ 5(«fj’??^- I 

nt£S(a I5t>l »! 1*11^1®: *lt«11f «l^r® 
C?C*t V I 

(2) C^CJlSl (Tenera)—il£vffl ▼»! 

'a *11® »ii I 

(3) (Pisifera)—iflW 

WW® C^tlJl Vt»l« Viy 

t5^ 

(shellless) V 1 

3^1^ fetat r®!T 

(Shell)'« "ftC^lfl: (Kernel) 

^tnw^rtisn ^wcii 

'2ft? c«rpil dtsr?! 

aft^i ntK ^tct? 5t? «r5f!j^, 
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"Itllflf wm « [ 24*1 9H-I0n 

▼t»*i c^c’iF «rtf «t9!«(i:i 8f^[t91 75 

nNil I 'Bttfip'f’N: ^ c®f9i ^al '« f'esi I 

fnfncv^tfl JT^fsiW >«<? w (Hybrid) (4) 55{«Ss 



3if^ f53| 

^tw—^si, *ic«fT—wf^ci—f^f^rmi 

45-40-15 75-15-10 92-0-88 

f^j? 4ft?! fC9!?i '«!tf1 ’T'fit'®!^?! '^t?i1 Rf^a «i^cia 

•r^'isf'«*1 tc»fa n^fai c^atc^ii i 


nt*[ f cacf^ i 

4a '»fc=if^i ck*!ata *!^ i «itsff 

4^ iftcifa Fti 'acHf afta’Tti i 

i«*! Ptc«nt 

4| 5ftf Jftatai®: i^f'sisratJf 
4aita I 4tfa 5ta faata 

(1) #nt«-“^tai If a ’fsi'stca a^« 
1250 cflf 3000 fsifff^iJta (50 cacf 120 

I 3 sitc^a ca^^ ^i^rt# ai 

aai fcf «itrfa ^t®tf<f fa m < 

(2) ( Temperature )—21“-26’ 
f®f4 c»i^c4® ^a»®l ntcfa *jf%a *rtf 
'^^9\ I IS'C-fa 5ftc5 ai 32°C-4a 
^•tca fc«i ’ttcfa fa i 

(3) at^tcaa (Humidity)—ca 

m cfti at'i>ttaa ca^. caatca 4^ 


afca 1500 a%{ ^ttcfa 

affa ♦rc’p I 

faa (p-H 8-0 cacf 6-0) 

cat^ti ati5t« 4t ?rtf Btf^tca ^aitai 
cai*iatf5 ai afaaa atlSras 4t atf apftc^ 
ntca, ^ca ^ 'Bitat^f*f fa ai i ca aa ftw 
alat^ ^rcna'tf® fa ai atcai atn »Ta- 
^tca al%5 ^a at, ca aa ftca affSa m- 
atai ca^ atfca attaa fa ai i 

«i|a fa ^^nt?a fca aca 
4^ ata ntf atiS cacf «ffaf nfaatc*i 
attclftcsfa f f>tfataal5® ^ftf-atar catai 
fca I 4| ftaca 4r« afa atf«fat^ 
aca^ nfiirata ^«fa ai 'a^^ra al feasa 4f ta 
ata 4cata f ai ^itasf I 

m 

4^ atcfa ara atfacfa atcaa a^ 
aa I atfacfa fa (cita^taf) atf^ca fi- 
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1971 ] ?tt«i 

^31 1 '^n»( ^ =??:?[ 23-30 

»lTCIig ) 5J^?f ’ *fl?f ^5! ^<1 CVf? I ’ll 

*ft^l c^iw 'fra 4^3f«»iri[ »it»ftr5ri mzis i 
3?II *IW 

'«i5C«t^n*f ( 45r^ fsaj) I 6 c<ir^ 12 ^rt%*rf«l 

*it5»i? 25 50 c^^’ Rf%i orc-r ’ftc^i 

»iti wfn ^tc^r Ptt’iw ^c=r«F ^Bitcn 

catni a^ai i «tcw c^i 1 ^'^*1 or<tt 



45f^ f63l 

«ifn 9 i ntJi I aitai 

I fsiai '« n t’! (Kernel ^1 Endosperm)-iiliif JlW £^ 

nt^jUl ^tt^, ^1 VI 


51 ^ 5 }^ »ftif fvfc^ ^5 I 

♦fti c<f:«f «rni ntata'r®: 8 

c'fE^ 10 fsi^w^t at<(l V I *it'o ’ftaj 
Fta*(tc?[ 3itfl V I 

f^f*i^ ^ita «rtitn vm i 

ntcinf nt’»i nfftia 

c’fcf nc^ ^\ i 

c^ vs nt«tt»f»n:af mv *fwj 

C¥t?? ^ I 4 6 vv m fpn 


^tcaf c^. 'f¥ 

c'fc^ 3 c¥t¥ 4 *rt>? 'Stan ^<^na 

ntw I ntntai'®: *P 0 ’^¥ ac¥ 15-16 

^'in ^<vnir v i n^f^c'® sta 
ISCSI'S V fef® n^a ntiif 

vim ac¥ 20 at¥ 23 

^®n nt¥^i n^f ’jPr^la 

faf^t aota ^^ntf aa nfa*it«i cw ittm 

cnni 
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[ 24-t 9si-lC^ 

1000 c*if 

•ft’l «in>l 



1948 1958 19f.9 1960 19611962 
'49 -59 -60 -61 -62 -63 

1948 1958 
-49 -59 

1959 

-60 

1960 1961 
>61 -62 

1962 

-63 

'SltflMl 

800 

930 910 890 900 

860 

750 

870 

840 

820 

800 

730 

ija fiflFj 

163 

218 210 233 241 

250 

39 

54 

53 

57 

59 

61 

91111^1 ^tcifaan 

... 

21 22 . 

■ • ■ 

100 

150 

150 

160 

180 

190 

Cltfe fe's.'ltll 

963 1169 1142 1123 1141 

1110 

889 

1074 

1043 1037 1039 

• 

981 


fe*fc?i l96'!-63 ^Tt^j *r<« 

C'fntCSfl I ’t^' 

1 ’ssc^rfl ^««- 

*ltWi:sT5 *tf%»ltC*f5 C5?t I 

1966 5TtC»i *?ITtf5=f 
C^riH afSi1VtC»1 cn^F 'Q cgf^cat *(t3l 

WW c^t<f 

c^fcna « ®t5 

’fi'? Btc5(a i 

'®t^t^1 c^ffc-f ^tsr CBlt'fi 

^c*f I 

’^ai ST^rt^l 

fiftf 40 ^tc«f nt*i nti 

^fac^9 '»Jt=?^t''eitTi Bf^+r« nt^w f^^ii, 

®1 cw<r^t?f «ft9 f^fsJT ’fti':^CJ| 

»lt'®Sf5I«F ffSfl, ^1 C?^4t9 'src^ 

vniflS 

^?i 151:1 f^9i I cit^tf^f ^rn^JT- 
fciti *4)1^ wm vifit*! I 


*«?t Ftl iraf ICif ^1 

fsf ! ltl5l Cl, 

ClC"t 5[tf«C^»! IWI *« 115 ^- 

ai^J—iJl^ 5^t?C*l f^l-f ClC=f «lt^^ 
’ttm Ftnri cB^ti I <41^ 

^ <£riii nffl^T^ ^ 1 1 

40 mi «Jii?r orc"ti c»iti»!MJi 

^9!^ « 9ri«r9i«J ffei I ClCHl C*!-!^- 

f%i ^1 m i fi^i9j 

CIC? ?FC1'« CICHI Ftflll Cl^tCH 

itCilf 11 I »4lll CW 

ci% nti 9fti5 Ftwi cfIi aititi ¥ai 
i ^ac«i Titci nt^ Fti 
ifiits I i^iti 

^ci»i *rtcii Flxia Cl ^ri fcicw, 
^1 «i5W vac»i «tac^ 9fttii Fti 
11^91 « 9 lt««fqiF 15C11 cicH fifsi it«- 
i^a ^«.*rtii ff%i itn «r¥ii <iri*i 

^at ^cim 1 »n¥ti nti «t^9i 

FtCll *41^ «flll et^ ¥Cfl ‘1^ lt«^«»I, 

'sii itati ^fai ^ni5» « «fntiw in^is 

^'»W1 fe«.*ltll ff%l 171^ ¥1U111 






'« ^rf^w 

f^<, '3tC’T ’T^t'S' ^^1 I 

vta»i ^ c’PtH 

'«inatc«f? ’TC^f *T®fTr 'sr*r9t^^3 ^sft^ c^ft- 
^31 afflj, ^t '8inat«f ^*1 i 

>11^? 5IJ^ nfasir fs?^S (Personal 
identificatin) 'Binat«f I 

uoa stu «?; a «rf^ 'Bf^at^ ‘aai •rc^ 

=Ta, *rta I 

’Tta:l 'Bitw 

ca^ a^ca Pi^a 
-naif^a ’jt^tcai 5tf% « 
ai nfa^a ^<caa ^na i 

till ^cvfc^ <sfm a?n^aai afiaJi 

atf^C^lt^T (Alfanso Burtillon), 
«lTt!l'r^r*ftC5il5 (Anthropometry) s(t*l^ 
tuf *faif^a ^sa -fiaa i sjfi'®: f^'^a 

=f?n!i 'Brnatala -(talfa^ 

«iar« fa^s a^^ti^tfitafta ®*ra—ai 
^tsfa ajt^a =fti:isf »^t?ttCTl ast^l i 

5r® W^a cna ^afa ^atai ^faat fi»i 
•al naif^a «r&»ia i «il nai^c^ fa^a 

aai i ®W?1 ’la c’*f:3} 
«iniN ^at^ ’f^ia ac®1 ai i 

<a| ^^X'^ vrlt'artf¥« ®®^t « 

tfa®i »!t® aFca fa, ata aa**! ac^tdift^a 
®aj-«iatntaf« ’aca ca^ai 

aanat^ta nca* ta aa^i^a ff»! ai i 
till ^atfa «tf®ftca falajt^ 


faafa^ <8i<tata ^^caia 
’BlfiJU-atC^ta (Finger print) aTat^- 

spaa '^ai I till »(®cafa cat?l cac¥ 
aftai «rfa»T^atfa® 

®a^a?taf an:*f i 

aptif «icaaf ^faa^a « af^aaa i 

t| ^Mnim '«’T^^acaa ^aacai caa aca 
ata fa i a'^atca« «[nata 

®?raia '5i^®a -srata fa'^acat’tT ^’iftata i 
'«t*tata ^^cat'^a ^a® ^a«itfaaf 
«rcatcna ^aiap n:«r ai^ 
afa«i ’la^f'e ca^ spta acatcatn 
ataci I caai c?rc5 ca, ai a«rtc9itafBaj 
aa aaa ai ^-«ata «rnat^ ai ^aatcaa 
a^ai ^aai %^ca ¥a«itfa® 
nfasa fa<fai 'Bica^ aaa caf aa’aifaic^f 
caai caa i «(j-a aat^g^afa*! ai nfasa 
fat^ta ajt^a ni’^ fa^a « fa^ti^a 

a>ta«l ^t® ntca i 

till fat-ta ^a'a%< ^tc^f 
•iaif®a ^na fa«a ai afta cac^ wnt fa®; 
a^a ^ata ^sfaa ^ aal^i-falt'^i ‘na^ 
aacaf®%® '«(t"il'^® ’Ttv»ii «!t® a^ai c’l’i i 

(Identity Kit) 

3atc»it^f&3r tar^a aff« '»inata ®ac^ 
«rga ntata; ®ra ati?, ®atfn <^>5 
atacii fa aa i Jratisfac^a ^i^taat® 

arm I ^aai f^^« (Video) ell- 
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124i 9*1-1051 >r^<rTi 


wt5T's 


cbftf^-fsr 'jn^ 

4fi(^ w ie'«5t5 

'7,’»n-£^«tc=^ '« 5r^?i«rc*iir C5^i 

^zw I ^<fT '«ft?t»ic'$ €r*it*l 

i5iE^ '€ fsT^tcn 'srn^t^ 

(Identification parade) 

I <11^ *rrT'« 

c=^-r ^n’Tini. '^^rtfn ‘Oa 

ftai •if4*it*i ^<rT-«rs(t«i 

«t«fl I cf’^fi c’fci, 

f^<i:« «if« f*if*Tc^ -sftir 66,000 

'« ^t?fl 

^^11 I unit C4iT=T 

?It ?iff*f ^,s 

41^15 C^f^7^t=T 9ltN ^1 

c^^Ti9? *!t«fTc*( •^tsft^r? ntili=ri 

r*jf^&9'Q ^*r *ftittiTi 

;if<f ^1 »T^?^*i ¥?fi 5flc<5 

*fwt?r*i«l m =?n?tf Bc»?i fV:*fc-r 

■^f»\-r <«^5T "SttfiT *1*1 

^Zi I 

^?!^ti5i?i *iw ^cfT<f- 
c^t’fj ^iw, Istaptf-^s-cs *wti:*i^1. 
»Tt?fti^T 5tr3fl ’«iw^iC9 spMntc^^ nW^r 

*PC^1 ^1 •{t«iii w I 

-sTBpi^ «it^ri5J?i§f5 fk^ f*Ti’&*i ^ 

n*it'9''¥s*i »f^i^rrii?i I ‘nr^ ’ftc^af 


C’TMW (Overlays) I C«rt»!»r' 

*it5C^i* ?;c’*r<f r^f^ar ai'^-ii<pf5 

=’’3'*»11 6i5 9fg 4*isr 

c«ft»i»r %»i t’sfs ^ »^^{5 

= 1551 —c^t^i ’Htr*[?fi 
art^t^r I 

c^t»il c^tH *(ts!nir ntw 

'ajf^F’Tt^ nC*?^'St^=? 

c«f% 

f^r-t5f fk^ ijK ^f*r« f^f«u 

c*rc-fa »rt<ar^"ft»it?f m 

=[t*?i ^nc»r% I 'ii^5T^t9 5T*i^ ?i:-a?, 

ftena ^tf»t^i- 
^ c‘*r^^ 

s^sm '«c^far ’«rt^*T* 
TOC# Bf'^tcsil I cfef*if®H*r 

(Vision+odeo) cTOt C«r<n 

TTf, 'il’Ii? >T^tf?i'35 

»fWc^T TOt^% 

9t<n ^CTO I 

«!tB »im « 

»i^<fi 55T^?tcii« ^tc«f 4rnit’f 

^?1 ^C![CW I «ft?3:9!-itc*t?r c!ar% f«iBt?r, 

TOt^ '« ^tcar ’ifHlfetc^?! »it5t^j 

CSt^ti CBgt'Q 

C^tw £55^1 

c«rtc»rf5rv ^1 ^rTts ^«rj>Ttafht^ 

^TtntOr ’ft^»lT »it^ ^cica? I 

cfef?tc¥t^ nHf^ 'i!t^*i-iiTcnf ^f*r 
nt^tc*n '«it«f¥t»f ^<*11 CTO 
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19713 

^C*f t uq^ 

f4f«9 asftJifl c<^C«F nt^^t ^CSf I 

5i^5i «ff« 

200 nHn^t^'otcsr <sr?*i« c<2r5‘i 

’ffll ’Itcs^ I c^fs'e C'2f?‘t '«t«Fi 

J I 

C^T C^tf, y\^ 

^tn >!«!«? 

w « ’ilt’M ^t'ltcsii I 

ffR^Ssfcsr %Ji;» C?*t'af^C® 

^c’ll I 


’Tc’fJfTi « nJl-sn-Pil^^i mK 

Tci’isfs •rif«« I cnf^*Fc^i- 

'srrf^p ^f^tnr c^ c^Ftn: 

cwi^ 5?wsfe*ta *if<*3[5 '®^tf«i-iitcn? 

'sr^i I 

Ptwta (Ridges) >r? "S *rta3 
^1 « ^rc?? 'ort^cei^ itw 

•fHtntf^ ;|jf%sg 

nkf9 ^n 



'5iig;8i-^tc*j^ (.«if «fr«ti\rn i 


=iNi c^'t-fn ; 

c’qsfsf—'»it?^ sii ?i5 

fens c'fc^ 

f«Ric'® «cs?4-?iBr fiftatcn? 
n^f« I 'Sft^c^sa 

^ nra? 5tsi®1 ^1 sit^t5 

aft^Ttv '9 '?i i%i[' 

^5f< C5i'«^i Vi I «rt^tfl 
fentw ^t*^®asr ^•Kcsf^ ^n?r 

iffncT«si ^it^ti’sti %'V^ 

*lf« 

¥3t I 

'9 ^t««t (Mummified) 

C^Z^ ^tC«S «lt^C*W Htn 0 V 


« *ftW« «tfarftaj 

r<F, dr'S's >T^t««^ac*r5 ^jt^rtw 

^nflt*r t5 ’’^trar i 

5PW ^t^f—TtRS 5|tfV 

>it5!C5Ta 9?’if c'Tc’f n<« 'B[nf«^'^4^f i 
Jl^ff^ ?FtXS{5 12i5 'Bl^C-rs 

t?rpr?f“n^r« «r^® nir« 

^tcsfs -« ^U 

«rt»iMJ ^tfi^fi «r^i> 

¥tc^3 ^1 *(ai wf 

w’8 ^Iin? 

'Stcftcn?! ^<*{1 c-rt^fi cni% qfrntsr 

CHZ^l ^ S(1 nt%«5 '•itHIl 

i^f %? t c^i| cnftaitu 
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[ 24n 9H-10H 




csic’t 

'J£=? 'e(*t«t^?f *t£«P ?^jncfltirtsft5 

nt:« I 

^-^■!{ 1^f-t^ sfHt^ ®t: 

<Pt^« ®t: 

'Bfl^g^c*!? ircns sil^na drt^^ntcw 
<«¥ C3!t% c’Jir ^£5ri|sr—-^1 ^ijf^- 

nr£-r^£¥ »f=it^v5c«i «ft^c9i?f ^trna 

«fc*? ^t5i Ht=r ^FC^sfi 4| C55% 

fac^ Ft*j^tiu 

tf?U:*r?| (Ridge pattern) C*(tfe 

^fefg fens f^fes ^cs ( 'Stsi 

f^’TRs «fts 1000 1%rs 

ns^n‘i-f5Tl\«pi Ftfncscf H1 <iic?s siw ffen «ff? 
15 cartel «rf«9 'eftS'f^ S*l«f C»lt=? I ’TCSSSf^S 

c^cnESfsr, ««c?s ^rc'sjrsr?^ drt^s itn 

«[£¥S C^ts « ffeCH css SFSStS I 

«rt5|St?t (1971) c^tf^'s -fi^ts 
tflSf st^tisftfscis '■rnst^'f »Tf5aj 
sit’ftrwcss ifss ntcs ci'R^s cscn 

StT I cni C^rc^S lft£*fs 

>it^1xsi css ^sc'® 5ft«(tsj s^cs 

cn^ c^tc^s ^tcns 'sifs^tsl '«rnst^c^ i cns 
w(sfs ^ts ^nsts «i3rtfs^ ?s « ntsfi ^cs 
sts I 

“^fnc-is s^tcsf c^fc^s ^tn-fs^stcs^s sfn 
«}S^1 !et®5=T '•itt’jfIS'tS i«CS?5|>(-iJlS 
^fn-t fs^tcrrs «insts-fs®5t^ 

cn^clsrtfe ^ c'^t5(n, fsf% 1954 ntcn c^m 
‘fl’? cst^s ^hsn srtsts 

(St£^s ^tcns fens f^fes ?pcs ^^^sts 
^£3 §tl®tSlSf css ¥SC^ 

ss 1 ntfts ?tt£s nt'Qsi *«ts1s ctfc^s 
iitn ^sc«s ^rsls ^as i fsssfS 

^ts's nrssntntinn' i 


^rs ncs ij® sj%£?F ^istsp 
^si ^£5f^ csn sjt*rt5 scs 

ff^ts f «ftl5s ^£5 *(£'$ C^fSil SI SS^S 
cs«si s^fsS'S 5rfn® fsf ® *tcss c^^tsrls si 
sf!rtcns wf^nfscns ns*>n'i s^rs -^ts ^tsn 
nfsFs fer^nf^s «rtsl «{nsts ®s£«s ‘S«fl5 
^^fts’SJ^s '«iS5 ^sis ^«r I 

fsfs'^nl 'Q fs^tcss 

®f'|® feafss ?£«! sifftcs nftn=i- 
fsl^S'tS srsi StS *(t«sl ^T'SS I 

Pi^c^s sss nl^f^ks fs<(sc5 ^cstfBs 

^T'^nfscis '-ftfnstBI ilMs (Carnial sta¬ 
tures) nsts’l, sjtS^F ^®tsc«s cs^car c?£ss 
f¥SlS (Femur) ftC^S S^t? «S^ICS 
'Bj'cns nfl^Fi 'fls^ (fliet^i ®tsif^fns 
(Diaphysis) ^tC^S |^S1 n^n'l—'fl’TS 
S£f^ ^cs^fe nt'slf®^ 'wfs;’?® nssffe i 

^«tsj ln?$t£sr^^ SI S*1SftSSf 

cB^si n^ts nsiffes »it?tsr'e sjtntcs 
«rfssf®s s's »itc«s C5fei ^si i 

sf^Cfs scstfes i 5 t£?s ntsr ^c®5 vcfet- 
'Jits' ^nts^scntf^Hs nsif^c^—•ssfets fens 
«f3^l cscs—fsfncs fBwtcss stsi 

^®s aist^^sn fei ns^fn=® ss'bi cs^nn i 
*f®£?srsF s£^s-sf%a stsi nat^fl *f£S 
cn^ ifc^i—^c^s ^fs^ts^s c’fts ^ss 
^CfsF—cfts scsfs-sfnrs 
s'cfets ^c<r ^•istfss' n«^n*i ^cs tress' 
>rss sens ^firsts •s'ai nt'csi 

(Sit^t'8 niin. «}ts fsfss nsiffe sts 
Hts SFCfet-CStSfe *isiffe I «1^ nsifsc® C^tS 
Sjffefsi*fS£¥ CS C5£S Si CStCS CSCSCf, tflSS 

c^s srf^s fens fsfes 

srs ®ts nWesT fef^ sjffe«s cs^tsts ^sfn^r 
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»i^Kr ^t^r 5¥?i ^’iiitf®’?»!i ^tfli ci? 

?!i f^f«9 si55tfl c<fc^ «f*itf*f^ a, 'ill ?Ft*i? ’srnst^nl 

I '«l ^t*i^ I f«?r*if f ft's f^f^i 

’i?c^l fs^sf c^-9 m] ^1 jfsit'^ ^1- ; cw—^t^3l 

^?n I <^1:^ c>!tsii ^1 ?ii*ftfl =»^ti:iii 

'er®fit?:lt»lf^ (Forensic- ^f^ii c^tI ^1 

odontology) ^1 «in?lt<f ttC® ^1 «r2r al’t— 




O 




W ' i 

' mg JHSSMiMit AINMH. 


i ::T 

flM \ 


Mf 


« W / V^mP 

I^HMB ^ i* 

Viir •> 




IB *l 

IK A‘- ■ ■ ^ '%''’ 4 

8k y®^ X j 


■ litiffiHolii 1 


I fFiilBr® ^^1 

fsf^® I ^fac® (atsi f?? c'jfcar) 55tfr®9 far®a hfifer 

»f*if^® ^ca ^i'staj ^tff®i6 <Fsata cefei ^ai i ^f^cla feaifS liil 
«rtB^ta I m ftai caa ?Fai i 


catari ata, c^i^^ frc®a srtRjv c^ 
ai cft^^ a^ta ^ji'aa f1i®a i ca 

aat ♦tc'? ®t| a?, 

ai »rcar^a*r®; fai^rfa ajt%!« ua atai 
ca^tl c*ira ata i -al *^tc®a 

nala'ta ftc®a fsia av >rtataa 

«rtc»it^f^ai ^a «<;^l®®tca »itc»t < 
f^a IT® «rai®ftacfa fac«ta fla* 
(Trade al manufacturing marks) 
f 1® « C3i^ atflf frc®a to caa 

fai at^faf nw ftc®a wtai 


fa®ta aii^ csata fac>aa ^ftatar ^acii i 
uql fa®tta I’tc®® '« 

fasta a^ai aa « ntaaala »ft?na; i 
aFwaffS 'mm aai^®ji ata^ita a^^f^srfcapa 
»itatc»rr—af*ftatacnir«fia *taif®c® 
n^flSa ^na «fta naffS caia faf«^caaj^- 
faniaa ttf^a aa »fga acatf ®i 
^I’tatata taa^c^ fa^acaHr mj- 
aft*f "alf ® fcatf i »i^f® ^atc^a ‘«ia *{5 
a®j| afRta fa?t®a c?tf tol8 Wm 
ftoa ffij f®jta ^at*? «rat*ii 
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Wf*('« [ 24f 9*1-10*1 >fW1 


'« f^^jc^tnr 

5Cf ^ticf c% c?c*l^r ’srtat 

r^fi>!*3i5 ft«*i 3T^?^*I =^?ciiT, *if:« 

^1 ’Ftc^ 

’^tu 1 ^tcsf^ c»f«fi c% c^ ft<5 'Bitr’f 

^^•itiji 4jf^f4c-rcJi^ '»ft??Jitf^^ 

^1 «[t8f^t»T ^if%* 

^^\%tm c*rc?i im 

nfii55 f^<rflc*i c*r sf^tijcif 

'«‘y7‘3< ^1 tm c*r:«i9 i ^'^sftcsr 
'9^ C«Flsr raff^C*f?r «(f9C'f? C5C^ 
«l5lf9T «f»lt*t «FaC^t 

( Negative ) «r*lt*l f?ntC^^ 

ilOT '«<f7?5T I ’T¥?t5ia »«, vg 

f®^i8 c?!f^ ^t?i1 

'Stw CtfC?? 

<«, f^> ‘«+f^ 9—(ill Ptsis 

c«t*lrc^ I "stl 

U^tim c’l'tw ml cat% 

3T^£tf« ?IOT f<5t:9 'Sf® fsfe'® 
c«t% r^'stn ; c^*{*r—m*t 

<^^^ (M N) '« m|5 (R H) Tmin I 

m'®fq 

'6 Clft (Biochemical 

and Immunological) n^f«£15 

•sm 

ml^^. 1 m^fe f4w«i wt^ii ’it? 
c?!, (adiJi C"!? 5 C'ftfB C*ltC4^S 

*<W'e c‘^ m*r f?[c*tfl 


Rr-f>f 

C4ct C4W ^?r) 51®^ ar^if c«t% 
f^wiens *f’^rsc'®« fCKCi? «r'|‘5 
^tc¥ «f»fat«(-f^®fc*is 4tc®f f^c-{^ ^n- 
c^f% c^t»?i I 

nc’?' 9^*[t<5 

ci?tl ^c^'ssri ^1 gc*i^r ’Tt^tnil ^w- 
ntc95T ^zm *T^f c«t% «!c?i ffc^ i 
m^fl •tifvsc'i iit*)'?l, siU’TC’f^ '*iH, 
93?, »lt9^1 ^1 =fit<itC’4T'6 WSsf^liW SC'3‘5 
car^ f^fs 5Fai *1^^ I hsnf®’^ '« 



*lt^tf lif\ 91 
I ire®? 

-rt*T(Medula), *Jt9 sitl« ^tCf 
'•fta (ii^fS I 

3!wt« ?iw «rti 

99 I mu mt 9M»r 9*f5t^t 

Ml <^^^ n«i. 9ti c«ci c«i^ r[m fsfriti 
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nc^^ntfl *it?c^ii nM^ 
l^ 5?Tf^?f nf3w f^fcir, ^«n 
m iH5*t I 

5tisT « f^eta iit^t« 
5|^f® ft*n f«if f^<s 

^1^9 *1^ 11^9 e C«r% ^99i9 

^9P\ ^51 511ICI I 

f^isifcnsT 5Tt^tc?ri 

g»| '« 

f^:f wtsi '«if%f^l 

5|t?i fxj I 

c'®^%5 M-rc»i 1x^9 

c»i-r, 

*jjtwtf^sp, c>Tt%f*r, f^tfflsr, -sitifasr 

^’159 "^1 f9f?S =11 

m9 1 I 

C^fl *f?|^tif f«f% I <flt5pCi3'« ’T¥’5«1 
491 C»tC4—h8tftf2l4 
nt49l njait^ f9r999i^tC9 9J9^t9 4C9 I 

^t^4t»I ^^f«lfn9 ^»l5ft^*14 f95tC9, <ilC49 

*it*tcwtm »iW9j cJi«9i 9r^f I 4«f4fn 

»f^54t4 'S'lW «t^t9 i?<Jlt*lt9 nft- 

C<!|^Wf «ltC*ltP511 « r95t9 491 ^C9C4, ntC^ 
«il^ C4h«[ ^lt9 n*lt*T«t59 4t^49"t 

4WI 

l'4T^%^ri:9 4tC^4 C»141 sn^^ltc^t 41 


C^tnsT 491 list's «irci? 9l9llf4, C9tn, 
Sf^^l 91 5(tiRf%4 4'St4C99 

44 nf99f«'® 49t9 ’I*l’3)l I 97t4t9 
419941 FC414 ^99^ 4149!T 491 

C4C4 m94^1 I C4*J^T ^^14^ C4tC49 l^t- 
f ^ ’1"^< f9n9t'5 KiS9 C^S^tt^'e f9<9 

491 w ?t9;:414 “^fmi ^49 C44tl 
<91 nl'J’® 4t9t9m C5tC4 991 9l 4^c*l4 
f9C-tnc®»9 (r9tt4 991 4^19^ I 

<J14t\?1 «?tfq9tr® 91 4[^ ^tWC’* ^C4- 
C441 91 C44I 4tC'49 C49t4 4?49it9 
449 9t91 C4W:4, 9t9 9C9J 9r9C4 f^9 
C4\44-~^W9 C4t9 44 4i9 C494 
W^941 «3r9r94tC4 449191 «(t4f449 fsl^ 
^C9 f9CBf9 9t9 Il4t9l ^?1^C9 f4C9 C4C4 I 
W9t-tC9 C4 ^1 9t9t9 f?a 9n ^14 <414 I 
f44 ^tC^S C9 4t9 f9 I f9C49r®9 
4l9lC9J C4^ 9C9 <^141 1^4t9t9 41(^1419 
^r9 C49 4<4 C4 991 4l^ 9t9 I 

^<4 91 C441 <49t9 3f1*ltt991 99t99 

C4\4C4 499^119 «rt4f^9 ffCf 49 49 % 
4C9 4Tr8fC9 91491 99, 9lC^ C4^1 ^1i:4t9 
4t9C9 9914 ^<4 91 919 C44l C49t^1 C49 
4^1 49^ ^t9 4C^} C'®t4l 4rS9 49 I 49 
9l9 f49l^1'?1 C4\4C4 4^149 4?49it9 I 

'»r1C9ft4l ^9n|9 ®t: C494^1t99 

94t44t9l- «1tf94l9 4^ 49-9^9 9l ^C94 
I 4^ 49if«^l 4i:'4—9rf^f91?9C99 

4i49 C"44:lt4f4 (Spectograph) 9t94 

IC44|f94 4C3I9 4t4tC9; C94^ <914 

4t4i:9f9 9J4 4C9f9 '8(%1> 99t1 91 
4t9t4^'» '« f4f^99i 491—919 449 4tt*t- 
C9t9l -tm 44^ «||f f ^C4159 9(4 4t^ 
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Wtif ve [ 24^ 951-lOn 


I "Jlfel 

cif'eil bc«li srt^s c*n^L^}srl*i ^1 
lj9C»ttBil '«rtff'4 f^f«^ 

«ifinif*i^ 'Bjtffsa 5F3?pi}f*^ ^t^i 
(Vertical) <41^^ '5lt^t‘«ltf^ (Horizontal) 
ca«fr?l (Band; I >41^ «(?f1 


'si^f trt<> ^«i. 

<41^ I 

'^C'B’T ‘4!^ =f‘Wc9fl 



^ik ’l^' '®nn f«f^ I ^nws w%*i 


VI *41^ «f*it*l 

ic*r, ^ta*i ^-w=r =rwt?f 

(Pattern) *lfflsitn « ^^f5!5T 

^'e?1 !?f I c^csi cw<n cnc4?, 

OI^ nf«sit*l 

51 99’75 ^tn I c^Vt»f »rtvc«iJa 

’tear ¥«t nx^% ‘W?’ 

»i^*itn ^^^1- 


«f^r^ ^iif^Pr «rt!( '®t?i 

nfs5T[ f^fnr i 

'e»lfJt’vtr*?! (Olfactronics) ^1 ^tiftl 
'si'P nWmj *rt5jC5|i{ sftwfarnnf ft«i 
^w c^ c4Ft^ nt^a f*i<i '« 

nfa^itn vai ati I a^Rcicaa ^ttiia *tfa*ftn ^ 
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'ilsilF TO, '©‘I '« 

I nt'fs nf^sitn 
TO 

r^C9t?IT Ci?Pt*lTtt^t'Stt^ ^28, 

«ftt^ t55tf%iJ|M5r 551 fk^HW ^3 I 

«iit ^3 

cvfr?[ir •3^3 f5j<c3a ^ftc^ i 

c?^t cncf, c^t^T c^tsr ^H- 

’T^«rc=l «“t fVg’sp®! ^t^tc»i ^tff 
c«rc¥« c^T^ a*t i 


iii^ 3Tt«r 

t^<1['« 31®^ I €fJitPf^ nttS 

I ‘fl f^C3 ^f'il'Q TO^*!! 

I 

yp| «it"ti ’fti C3, 

c’T f?sr C3?^ f«5f?, c^ f?3i 

'»i’t?t*tt l^'Cc^a '«ri^f^3|f f?r«t*i[>i’*ii5 

!?i-~^i ijl%a ‘^?c^ rjR^9 

’i^c’ifr-r; ?c«T »i'®j >f*ftcw9 5^i5«ii5?r '« 

‘■^s^fsiN 'sin^tw csit¥tC5T»it'6 c*i^ 
jft3r9!T •tT^ I 



»itf%5r ^3ti|?r ^n^c»i3 ?ftci 

u5| 'st3^5it^{ n?i^{ti"tt^ §«sntw5T c«Far nc'9 c^t«i^t^ 

wi I c^a?ls I 

11 •I’f ^^*t?fTOi 

TO 1980 *ltc»(3 cntft3 fTO WH ¥9t^«l 
c^iw9 31W11 


4 





Jf^s 'St^ 
f«jwr^s>s( m 


5Tif®c?c¥ 

'^ta 3T¥c»J ^?ir?r5r c^, 

^^k\% sjtSJOT 

3it=r « =^f4«f1 ai^ C’tCl 

I f^F^ c^, 

’itSfJTC^ «t3 «rCliT^ ^t'pt^tif 

vra?rtt5 55511 « sit'<s»i 

1 f^®t%?if m «r*rt*l 

^t«iil ffU I 

^^=iTtaitw '6 ^rnfs^N 

tsF»i I 

*rt5ri 'cistn 

c^% ^fsrs ntc?[ 5(11 ^95 

5(1 Cn!:91« ?ltf 5^t I t>;f ^II31 

«(t^t?i ^c#!« 5(f!^R?r '6 5s?^«r5f 

i5t% ’(^15(5(1 5fC^ ( 

^tlfl ^*tt»ft5( 'ssrt5^c;( H'®’p?(t 78 'stn 

5(t^f^r?:w5(, 21 «fn «?r^c®f5(, 0*9 

0*03 ~ 6*04 ®t5t f^uer 

’Tit'f I c^t5( ^t((i:‘i 

’(t’U® ^t^5f 

c?r5? nrt (Cl ), ®ti:« 5it5f 
m *rc^ ( cm ^(fmwnd *t^5(t*i 
^tf. *rt?t5?f >jtt»ic?(t«( 
•Itlfll C¥t5( CffsT 

nwK. ^'iri-^t'('»f *ii:5(tf t^® ^ftn '«(f« «(« 


5(ta(tc® (^tfcsw -rcs^Ffli 0125) <rtfC9i« 

=^t(r. I I 

'»jr5(c^ a, ?itcai ??afi. wt*(t9ii 

5T^ ^riJ mU «lt«5T «ct ■^9\ 

*(t(?^ srfdl ^tKI ^t?(*| 5F5»it 

'?rt^C9i ^t^5( 

*(1151 

nf^5(t:‘i ^((911 S5»ir^ «jtc?F (cj^tv '«!:®5r, 

?ft^ ^rc»p( Nitf?)! ^C9i f«(<i5( 

•fflsd*! 5Ft^5( 9tjm f*i%® i?91 

C5(t^a ?rt#t '« ^t5i 

f9iTr ¥t((, 'stc^ a cnctr^i cnic^ 

nxtjflii •irtcfa ( 

^ti ^XM I 5(t?;t5^a 

^XC^T9 ?lTt>T facl^ ’S('f®^ I 

5Ta9itc®'e 'B((a-f^^a ^tc^ I ¥i»il 

c*ft^ta m »it9!^t3 ’1J^5^ 

fe^*tir ^lic® fqci 1 
•fC’F f^tH5! I fgs^fSr c«rcv 

^t!ii( stt-'BTWt^®, >rt«i?t?( 

^K»it?( ^f^¥*ri fn:*?® 

fnt 5iti5tt5»( if^nr nc^i 
¥59(1 ®?*iw ¥H5r ist^-'ar®it^®, ¥t^5r 

5Tt9i¥t?r,®tl^-'^®rrt® ’fTfJT'e 

¥5»it?r fnri 

^®¥tt9i ¥»ifW "ff'Cff Ht(;¥ ¥tn^ 
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i H 2 SO 4 . *i?K 

HCi, HNOs «iTtf^j®ii w'Jitsi ^cn c?«fi f^ic^ci? I ^i5 ?fi»n ♦fflJiti: 

fes^fsT C<rr«(F'« SOj, HCl nitn, Oxides of C<t*ft«l f^C'^til‘1 •I'rKi 

Nitrogen nftsitM C^fflCS «(tC»r I i(t5!CJlVl nw I 'BfWC¥ 

Cl a 9rjt»r, ^nmnj cstc-na 





C^IC^ Chlorine I «5?l 

RnSfiJN C?C"r 

=it!itfi«f ^'fli 

fss^f^ c«rc^ 

?rjt5T c’lfflcs <«:«! 

<rtsjtw I fff ^1 

Wfl op^ ^r^fir 

niTlspt^ nfasitti 

CW'fl f^TCUrf 1 CO„ CO» SOa, 

HaS, fejT 

sffw ^%f\h cnr|f»i, 'em 

«R»|ST 

c^cf ’it|«r®c»i Pi:^» ^tcf 1 


=?t9*i ^c»!r*ft^-r =fc?i5n 
m ^ai *itl5c® cJ(t-f *iti5 c«{cv 

<rt^ «rcip«f i ?it^ 

e^z^, m\ ckz^ 

c?c? I 5i«ii 

f^c’iFlwcTs nit’n ^nm*{ nsfa \ 

^^5i*ft?r!:*Hi J»fl5 <aftrtJi w 

w»o M jRji nt^w 

’(<*1.1 ¥«i m 1 


540 


^ ^ [ 24-1 9«l-10*l nm 

^9\ (ii?r^ ^ *rii:- ^Pitm ^t®n=r ’itf Oif^i 

«f*ft^s ^v\ 5?^c® ^c»i c^tsni I 

Hr:? nc^i ^tc^* m ?iU n?i*itt c^t«ii '« nta*fHf<«F »?J?9 

^ cflKsj^ ?? i >1^ orcsr c^ ^rfslsm to ^icfir w- 

si^^’s CTO s<tsitR*f cistc^fl 4^8? c^tf« 51TO3 5 tWR«j 

c*ft? «fm I c?«5i c«8r%j Wc<^ 3f^fii«rc«i fj i ^ 

TO»i*r 

cytf^^f vii^f5 f^iit^ ^ta^Nl '•ltd I r^»!tc^ fTO^ i 



f5(il 

mmt ^fai nfim f5^^ac*ia «iatsf cn\a toi> 


afta^tt^ta aa»i nfa*itc*i *(tai;?a amta as? « catna^sft^aHaf TOtafa^ 
aa Na-amalgam ^*faa «ii0 j «i c^C¥ nft< TO ffaa TO«? a?fii nfaatca 
a«taatata ’ia:«{*rt^i:'® -tfa^j^ catai aia^i ^csi i »flc*ra a«f*fajaTO al '«rf^afii» 
«ff^ aa^a «|a *tfaafca *itaw afj ajaTO wfa « a'nwa TO c^aa 
-rtftca frrca TOna aa^cas «tc^ i srsir® c^afa « alsjcaa to^ afa ^f%* 

fawtalcaa -iftTO caai cTO. ^f®aa-afta ati oi-^rca caai ata ca. ^awt^f 
a'^^tfaa caca -t^aai 5 'eta atawaiS'e fam al!?caa afa^ifaai « ^fiiaa*fa ^ati 
*iat< acacei al^caa ati» %tja ^^a caaa <a¥f«rcf ^{afa^e^rca cac^ %dcf, 
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W ’Rf ‘•c^tf'9 f^nvf '« 
cstcn? «iHfi ?tc^ I ‘flf <*{i 5ic«i 

c’f, '«r«ntt^a 

c»ir^ctf?r m c«<cf 

cstc’i '^n:^ I «rff nf^^tc^ 

'Sltci? I 'flfl «t^- 

-sttw ’fl3=? c»it^c*fw fi'9c?« 

^t<n( '« ^1^ 

4fl «<^|5 4l«ft5f fW I 

!2iR5^ta 
nfac^cna «if«fta¥i5i 
^nta f^c^-f ^<1 i^ctf I *itffJC 

^®«atc| a? ncaani 'q 

wcwi (fla '5itc*^t5si1 ^ca 

«iat^a N»T^ala i 

(1) carf n<i¥ 'an>?® 
^ac« *(fac»i SO* nif»r ata aticaf 

^aata »r®t<ai ca ai i 

>iaca[ fawt^ai a^atc^ *f?l«pi ^tac^a i 

(2) catfeantft « alxna cm 

al ^jjvca -tfv crcatcna aja^i 

faciJ ntii:«\ a'? a? naca ati ^fa® aata 
a«taai ¥ta atca i 


(3) Haata>c?!a ^?na at'jtc^ fi»ita 
ajaata '« <}qaa ^faafs® aac® •ltat«\ 
atic® <aatcaa q^f»ianl ia^ca ®icat«ra 
jfigtaai ata atca i 

(4) ataca facitfa® aaata mw ^asitPif 
fi?i ataatataa*! t^ica atatfaa nt^at'j'i 
catna 'aa^i ^ata i (aa ac«i atii:® 
«i%«ttaa nfaafcaa ajf^^a afeata »i«taai 
^ca ata i 

(5) -^siataafata nfa^j-s^ «f»i«■a^caa 

na:«tal«i3a ^f\ a?»^t"fa « a?}^® f’tca a^ata 

'Bjtcn ^a^tfaa §atca ^tcaa aaata 

fitcatara «(tcai facaa *ta:«tit<T3a 

naafapata atatcat «fca¥ aaa ^fat'® ^rtcaa 

ata? aca i 4®tta 'sta aja^ta aac* 

* 

ntaca aala m q’fa^ aata ^Fj^tajsii aca 
ata I 

(6) atataf^a *rat<®f^a ^^faafi® 

ara^ta sttaa ca^c® *5?ta1*i^al aaata sfc*? 
a?ta-fa5sfcaa ^nta ^la^iaa qfa® 

afacacna «rf®atca sr^ta^i aca i 

(7) -tfcia c»itaawi faasi*! « ^tcaa 
facai^taa'i ♦tfacai ^rfsatcaa «<iaf5 
^ta«?ti «ra i 





n^tni 

dkf 51 uQtsi c«r«rcfsi c^, «itcn¥tii 

frcar f^iS5firC¥ C^ <StC5 'Sft^tifl 
¥C5 C?^1 ^C'®1~C¥’l^ fift¥r«¥ 51 

Natural sciences 5eii:« 

C5t5rt5, 5f5 5t5¥^ «ft55l 3fnC«« 555 
5 t ^5 «rt5 «tt*l-f555St5 51 Life sciences 55t'® 
«ftfnr5'al, ^!%'fr5^l C5t5rff, 5t5 5t5¥«s 

'8lt551 ^5¥ ¥[5C^5 555 *1t^—4155 

55"^C55 5rf C5Nt:5t5Ct^i f^r®f5 ^1C5 
f55Bit5C¥ ^t5 C55I 5t5 51 51 5J5?t5'« ¥51 
5t5 511 

4]^ 5f55^C55 ¥t»1^ ’l¥5 

f5®t:55 C¥t3[ 5^5 «i55t5t5 »IC¥ 51^ 
5^5 nC55'8 «r5^5 ¥C5Ct I ^5r55rt5 



n¥»1 5^^ M-555ttf^C5 ^«f5 I 

C5»lt5 5:555t5 C5 ^5 5^5 5^5 ^5>|^5 
tt5lt(5¥ C*1«f^5 5C5T «5 4|5^ 


'©¥5*a< ^C51 «ff5f5¥ a?l5f55J| 51 Molecular 
biology-5 5C555II 

ui^f5C55 5¥»1 5¥l—C5 ^5¥ 51 ®r^, 
^®f5 51 ’«lt^-5 5t^ C^t¥ 51 C¥5, 

5551^1^fifC5^ (l5^ fgai ) I afC^S 5C¥ 
^5t55 5f5^ 51^1515 'ortR* ¥t55 
fe5t5tC5^ ^5155 5?j51 W?“^5l5ti:55 

«{t5f5¥ f5C1355 5i? f55 5C5t 

n?H 'S 55t55f5¥t5 »lt?k5r ¥51 
« I 

«lt5f5¥ ^5r518t5 ^ ^C5»>9 ^r5l, !^15C55 
C5«l^ '8lf5'®lafJ (Irreducible) 

^t5f5¥ ^C5 C*T«f51J:¥ 51 C^^l 

¥51 I <51 »1¥5«f»1 ?C51, 5^5n5"55t5 

5C5 'Bit'll «rt55t5t5 C5 «t5t^ 5l r«r5>»1"5 '3' 
535 f5¥t?f5, «1tf5Uft^5 «l5t5 ^5l5t5 
C«rt{55 5k?l5*l ¥ C^tlBC55 1^51 •55'% 3t5r5¥ 
3C5 5f^5 3*^t¥5 I <5^ faFSlt«f5C¥ ?3f5 
55t55 ¥ 'tm n5Kf5®r5 ’ft^tr5T 5t'rt5f5¥ 
3 C®\f3¥ 5t5¥5 5^Hf5¥ 5^tC5 

f5i:«5*l ¥5t^ ¥i:»11 «lt5lf5¥ Bft5f53l5 

5^55115 «T^35 «l5t5 5t51 I 

5?|5f55ir5 5I5C5C5 f5’55¥5 5Jt5t5 

C5t5 «f5 ^5W faff5C55 m ^5fs3J I 31^511 
ffC5 C5t¥k3 ^Zn 5B|1 5t5, 

15 *1t¥5 53 is?tt55 4Bftr35 «rf%5 ^C1 I 

»5t¥l '35 f5^fff5t5 

¥f5¥t3l-9 
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19?13 


fff ’fr^^ii orfVc? Tmm 

cw, *ji?5!i ^c»ii, <41^ «r5^s 

f^Psi^Tfl Jitc^'e—c>r 3ii c^^ 

«rt% ^1 ^jtf^fflsi m 'st^at’r— 

'«rt*tf^¥ ’SCi C5|^f«l^ ^1 

#t5T(?rc^? 

C^ C^ OlVfil’F n?t<©f?I ^tn, 

c»r«f^ ^ ^f5?i '«rt*tr^^ c^\n 

iftr’F I <iiDf?r 'ift?! 

'»t’r ¥?i ?rt51 <2r»jt5r i?c»il 

W®!. ^1 66-90 I 

?[C*11 1—2— 
ftfnss, 3—cmf^sr, 4—5— 

^!r c^fi f^cij 

(2-i|^ ffen) I «jiit3^ 


«;t9 «tt%—c^Ji^T ^fi^r^i—vii«rtc^ 

s=<psir?l- ^t*rtc'r? 

<4^ C^ f^f%I®1,f^l'*f5( «ft?tf 

<4 3T^t (pri 

(Nucleus) 'ilTtfH® I 

<4^ «sritPT® 

«rJtf»I® ^ r® <4=T «4 (D N A) 
'Blltfn® ^1 "Bltfl <4^ ^ 
(R N A) I D N A, R N A ^4^^ 
c^rti^H ^.m\ «if« 

(Macromolecule) I 

D N A C«rC=^ 51^551*1*1 

<4^ «f^C4( D N A C^r=f C«ltfi>sT 
y\m% f4| 'BJtC'ltS'm f 41 I ’*•11 

^C4t*S C4, ^I’ltsi 5{t»1»l*t»11 

^C»11 f4f®4 Curtis’* I *4^ zn C«tti5c’*4 


(&0 




X 



c^/9§) 


C!l#rr 

^wrcHw 

l6fe?R?3^yi? 


fsaj 

t4 I 

*lt»14^»ll f4f®ir C41tt54l 4*F*ltflf—’T*?4f 4t3ltlt^f f%l 

«ft%-—C4«pr 4111^41-—®t4 C4135 4tl® «rttl D N A-1 4C4T I '■lt«W1 C4 

C»lt4r, cn^ <44^15 £4^41 1 ?*tl ^aw #54f^ Ittw, C»ll 
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wW'« r«rwt»» 124*4 ’rt, 9^-io«i 

c’jsr’tt^n C’r'SfUCfCl 

D N A-iT I *ii> (4s!^ fi&i?) 1 fi «n:^ *ti •f* 

^tci 'HflS A C G T »lt<aftr3?1 '^tCl, «tfl 

5?t^clrc«fsi^f5^ m, 4^i§ <4^15 D N A-i ' 

( 3sr^ ) { 


NH, 

» 



/ 

0“P=0 

/ 


0 

3si^ f^ar 

<4^^ f^^rSF«&t^®—’SftCJJ C^»T 
(Adenine), *^#31 (Deoxyribose) <4 ^n 
<ilffS 'irjtPTC®?! I 

D N A-J «H^al ^tPfl deoxyribose ^t?l 
R N A-3f >#al fC»lt ribose I •il’fjS D N A 
»1TI 11 ‘41^ '®tr'5 60 

Cltl 100,000|gl’6 ItlC^ 

ntci I C1%1 D N A 
(Double strand) =*IC1 

ntffCf IfCl I D N A-a inifii '®rJtf5T® 
<41^ -{#11 '4ir| ai*t 11, fll C1»T ItCl Fta 
llCll—Adenine, Cytosine, Guanine, 
< 41 ^ Thymine—Clt^ ^C1 l»fl 11 A, C, G, 
T I ^4^ 5Tltc'® A ^ti «^*n ficia 
5ii\c^ itici T '41X •a^Fprci c itic»i ^ni 
fic’i 111C1 Gi ni*^c« =ici ^11 
ltotC9f3J (Hydrogen band) flCl 
^ ItCl I 3!1 fsfsiCl CISC'S 11 



ntcil <411111 Clri '111 «41ltltl 

^fll 34 (34A) <41^ nHHtfl 

^f3 ClW 111 im 3*4 ^Jt: I 

5f?ra ni-ncii itcua iii iciiao 

«ITt; I S <41^ P icil -f#it'«I'Vtii 
9lTtf*iw <411ACGT 1W1 ci*r I 

<4C1 111 11 Cll H base sequence I 
Cl Clti if^iPnii D N A-C15 A-1 *111111 
111^ T-1 llH 11 «11\ C-1 *ff^11 
G<*1 mil <41^ D N A H- 
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A C G T «rt?:¥ 
coi-nbinatbti-i) i^sj D N A 
*itc?r f 

C5Ptn?f C’^ (Chromosome) 

^tC^, ^1 fC9l1 si-sil D N A «rt ( 

D N A-?r 

;flf-j5ffg f^s( (ill ci^t^ 

■«r'^"rRci5T I c2Ttf8^ ^fcarg 

cm TEfi f^g utfflv 

hfilr, ^1 m 

mi A-T C-G«?t 


w c«rt}5c5i« r<p I c«ftli?5T 

«^C5f9 m 

I cnm, ^rt^itc'rs 
cFtc^r? c^t*r^f»! a c^fffesr f?a ^®ff, '5tr«rt¥ 
'sifjitc?* ^1 c^lzm c2ft{85« 

r^*r I fizm 

«ratar^'l3 csrtfejTCT in\ 

(Enzymes)—’Ftaf 
^iZW I ntf^ntfsTf C«fC^ 

,^1 ^7f^ ^<|j^aff|*l ^tnt^pT’F 

sfNTtsi ^\zn -ff^ ^ca 

<}ti:¥ I Adenosine triphosphatase sttC*! 


■ - - 




/‘2jw«r<fr 



T!:\3irT>£ai 


^4QXWf<pr. 

^SJJVSJM ■ 
z 


53|^ ffe3I 

DMA c^z^ DNA t®fa i c^caa iHra (1) « 

(2) ^a::ii DNA 5T?tc^ catarrcs^ i (1) 'a (2) f5(%® sra^a 
3Tc«r ^ Kzi 5i-csft^i DNA =ift ^c«\i i 


»(Rara c^c«p ata 

D N A-a '8(t»^t'Tl f.zi nU I Jja m 

5ii\ cacaf 

'Sta'i a^at® afc’F ®ta 
a"c*i ?i5 =^^5r *35f«r D N A sr?^ ^®fa ^a i 
■iJCaa jqf Is aFCa '«f^“f ^Z^^ DNA «i'3[^caC¥ 
‘«c»rrf, 'sjiaiS ^®fa j^®( 1 (5^^ fias) i 
ajatcal DNA «sif^ tat®«fca faf^r- 
5!*^^ ata^a aaa catcaa acai 
atl^ca caai caai itw, D N A-a 
5 , ■ 


0 ^^aftlcaa atatcar cn^-ar^fsa 
f#ai faaft® m '®rta c?caa acar «rf%csfraa 
a® ca^ts «rla fattest atatax a^ca 

haemoglobin atra •aflS c^ftiS’r I DNA 
■^ll ^®fiia ¥tcar DNA-polymerase alia 
^aaLatlafi? t5^ ^fcatw^a i 

cmlSa tiff ^carf cftfe citfe 

*av¥ fm—®tcaa ain fa peptides—aitata 

«a«fi( tifa fcftf '«miacai CAbi* 

no acid) facfl (Essential) 
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[ 24-t 




^tfJiRi ’■atpR®! 201 

’iWnj ^ ^tC4f I ?ifif ns ^IS 

^ nt4FCn n»l1 dipeptide, f^^iScsr 

tripeptide ( 65pi ^ ) 'sftS'6 cs^ fcn 
polypeptide I oiSffS C«rtl5^ 

SI polypeptide chain ntCSf I 


--f 

n^piScrO i3/pfSki KV^fSlHl ^SfptQmr i^TP^ 

i Vl 3 


u 

n 

h' 




H ,0 

!«■ 

J- 

■c(^;i)'N 


si 

^C'^M 




C-CH 

It 

0 



6^K 

ui^f5 ^ttcnnfeft® c-tfn I 


DNA-s cs^tcs c«ftf5s 

?cs, ^ts ntT® 'Bftcf I ncs- 

s'Tts ns ^4®tfsc^si c?:nc^5t, dna-s cn 

ACGT csn«fn '«rtc¥. cn^fns f^s|5 

fsrn fscns 'fltpiS ^itfscsi 'sritfn® 
^®fSS no?® Vi I STW¥ S’fS^fCS 
‘afJl’csf ntsftcst nts—sts s^cn ns s^itfnrsi 
nw®^ ««s nsj cnc^ nt'esi 
cncf I <<ll sni V triplet code I 

RNA-?| cnt«T 

DMA nstnfs cs^c?ffl sr^is nw® 
ntitc® ntcs ni—srtcn ‘Sfis -iiv 
ns^ (Single strand) RNA ^®fl[ S^SC® 

v I RNA-41S csnofns nw t-s 

Uracil St U, sqfs n#StS (Ribose 
^ si^ar) ®ftc®s ¥nt« m t(CSC^ 1 01^ 


RNA-:¥ ®ts =^fsf siRjftcff 2/3 s®n nts 
cn^SI ; CW—messenger RNA 

(m-RNA), transfer RNA (t-RNA) 
f ^TifT I DNA-s uitfis n^s |t«s 
siijfnfn sis (csntcn TTG «itis, cnntcn 
Sis AAC) tilsiS m-RNA CS^^ISS 
fS3f (Membrane pore)rsiI CSffllS «ltin 
Jis^ cstiss nisT ntlc^tat®fis ’*rsfi® 
st^cstints ntis «rf® ’ff ss's sirs 
ni«f w ^5 1 stlcstintiss sist« 
•ssysss RNA 'ajfis I uqstt’^ St^lStCntSlSr 
sni ss nfnints (Polysome) i c«rtl8s 
n^isiss ^stist ss, sni sts 'ssi c^tlSs 
stsnfsi I uqss ^stiw ntstst sfcs 
t'RNAi iiif{8 Sfis 'qjtfsini ^Ttfn® 
nifl®S ‘flSfSf (Coding unit) -ill t-RNA-s 
ni^f ntisl laSs IS polypeptide 

chain-f5 St®5> t-RNA-S ntSlTSI^ 
s^n 'ajitHiisi 'sittfn® ®ts stis c*!ks sts i 
'S’sfS 'cfjtfscni «rrtrni®s ntwr^s csn 
aiHlS snt SS '^^18 (Codon) 

(7st f^®) I ®tsin csni ntise dna-s ni^® 
csi^ 'BtJtRtni «(Jtfn® ^®fs ss. ^t’tts 'sl 

'Sirtfsini 'siTtfn®«tn ^CS polypeptide 
chain ^®fa spsiS "^tsns SC'f 

c«iti5s I ntrsntl^f cssn-^f®- 

cs®s^ sRs SI c®aff^« fsf^siss «(®ts 
fs-^i c¥tn stntsfnv ^its—sfn nm® 
c’sts '§n Vi> ®^n si^ nfssrf^ si gene 
mutation I 

DNA-^ IS smr®s (®ni «?tscsisa) 
^n stss, ®1 sitfirssi (ss^ ®rlfltn f«is 
ss ncssits «rstf^« vtz% ^sni few®i 
«tt^a cwzm ssnttm scn^ cnsi cncs i 

*3;i4s stsni ^Kstst DNA 
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C^tMi CflTwtcs^l ntw, ff« ^CSI^rntnr, ^W"4 J. D. Watson, 

’R^^’ltS ciiftl c*r, C^gPtCSfH T. H. C. Crick M. H. F. Wilkins ! 

CftW3 5Tt^C^t?frwCH—DNA’tts^l DNA fiTt? Wilkins-ii?r X-ray 

’'TtlT I "aif (Orjianelle) diffraction-villi f^f% 

^tCW» (Mitochondria) DNA-JIlI Watson-Crick model 'aitSf 

viHI Oxygen reduction-41 I 

^CS I vflCtffl siC«lJ Jl^ ?If5f DNA nr«irl *rC*f? "if®! 5W9H 

cncw, ^ ^f%T-3ric'«!r vii^r^ ^ ^^Jil 


1 



7^^ ti« 

DNA RNA C«lti8s? JT^CSf^*! I (1) DNA-5 C3ft^ 

(2) c*n:^8H« RNA-?i c-r^ii i?c!r(3) 
flt^i:^tc’itc*(?[ I (4) c^n 

fjiiii UU «iJtf*itsti RNA c’tH^ 

•ff^cnnj&t^® c-r¥c*ifl I c«rtf5^ 'bi^i 

C<rf»l1 S£5 HI I Htsu '®Tti:»1t^-»r^C9(H*l (Photosynthesis) 

HT^tnr dna-h iif< cH«n^ wtifn^r ’fiajiti 

*tt«fi H'SH ( 8 h^ fS3[) I Ultracentri- fHtlRfll f 

fuge HC«5 nWCHJ m DNA. RNA vi|?i\ jjw CStWlSTl’^ HtCH C5it^ Clt^ 

C^rtl^CHH «ftHC^ nt5l CHCf I ^VS ^tC'S CaFftfltffai HtCH 

DNA 9rk *«¥ fVH nx\ 

mw cH HtH nmit Hfltw cariatf^*! i carttm* 
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C 24f 951-10*1 


f?i.»i c-tt^*! *Fc?f ottcns ’?t4*i mw nn^*rj 

*ff^5^t*i '»i^^« Pc»icf, 5»t5it'®tc^ ^*if55«its 

cen ¥31 I ¥#5C3tcn3 W 

V53i1 «I1 3«11 ^3 1 43 ¥C«1 «rf3C¥tC33 



8 (¥) fsai ® 

"»t5-C¥t3 C^fC^ DNA-3 f^ai I C^fm 

¥f¥ I (^) DNA-3 ^f^le «ft3 12,000 '®'l <^J(K («[) *lteitfl 
dna-3 \fk^ 23,000 3f«i® ¥13 C5f^tc5ii i 


11,3 «lf^f^3t^*l '*:^3Tit3 ^tt¥ 

U|3^ C3\cn ^tC5f3 -(f^>i¥rr¥^ 

¥C3 f^C'® ^tC3 I *<l»13 «rf®f^t3 uq^fB 
<!yt(|sf ^i>\ ^c»5l ¥t^*1 43^ <3^5113? 

^^3 (Organic matter) 

¥*1t¥f3® ¥31 I 

«i«(l3t 

«»t*rf3¥ <^t3f3¥t3 «rC33l1 «nf^f3®tC3'« 
3t3t®tr3 3lt^t3T ¥3C¥ I 43 3C3T 

f6f¥Mt5 t ’««tlf3¥ C3ttn3 
(Molecular disease) 3C3J ¥#5t3N «It3f 
^3 C31-I3 ^3Wtr3¥C33 ®t(3ll IJWt I 


C¥t3-f3®t«rr513 ^C¥ ’®J¥t3l®1r3 

^c»ll DNA, RNA C4tf33 I C¥t3 C¥t3 
3C3 ¥13*1 C3, Xl¥^^ «(3t^ 

33C®t C¥t3 ¥t3S:*l 13*13^®?,^ ^C3 

3t3, DNA-3 C¥t5r »1t?C®3 aftgr 
C¥t3-^®T«fl5T3 3^1 m 3f3 I C¥3’1 
¥C3 ®tC¥ «lt3t3 «ftJll 3ti:3 ? Ul^ 

«lZt(3 Bf3t3 C5f3t3 C^^l hwtf3l¥3l 433 
¥3Clt3 I 

C3t3t3t3 51U3I3C33 5T¥»1 ^13311 

^3®5tf3¥lf3 3C3 433 4^ 'Sft'ST® 

¥C3lf Cn, t5 C’?t¥, ^3 ®f33IC®'a 

4| 31 ¥^3 Tm '»R3¥ ^3tC3tnr 

3Jtf¥ =3tftt3 t»lt^ ¥3W 1 







^t*ifli m^ »r^«f7i fnR-'-s!^ 

^ffl *^5 

^tM f ^H'HC’j'e ^tf«r 

nt=?^ «ri>i n(< ar^^ji f?ni^ »iwi 

i 'StrM I «Jt3fft9? 

=5C»j ^1 7\ki (^%C'5| 

*fcii I ^ts 

'8|trn (Surd) C’fcw I 

c^ »T^<rjKni§i Ufg ^x"ih 

^»11 ^5fl Itfn (Rational number) I 

^^t!f ^% c^ 3«ricjr 

q 

p q *3< »TWt-~C9|<t1 

3T^«fji ^1 ?rtR ^t«T ( 

OT<R»H ^’hs’r c^tar *$hh sF^-sf^ >r^<rji 

-^?Rcn cm\ ^tf 511, c*r*i5f Vs * 
q 

f*i<rt?r«tcn« ('<^{5 3>fJic^t% 


xJi I c^ c^tii ?fli«r atf-ic^F 
5T^t*i ^1 '«ftg^ ^rnfijffcn «ffK 
; cn^tst— 

4«-5,^*-3 ^<1^ 3333 . 

-04 I-‘142857 

VaC^ir ?»rto?r ’it^tc^r 4^ti 
cnc«f 5r»rf^¥ n«5 

5F«fiT c'i’i sq ^1 C’fhs’Jplf I 

Va-1‘414248. 

Ktf^'®f^iC5F 51*11 '^’Sfl? 

?tr-t I 

V’4B,^v^2V3 *151 

5itPt I 'ii^ ?rtf^«f*is sfflar c^fif 
cn ^c’ta ’fpf'swir t5 ^c«f^*i i 
'ttfll 5it*l f^*i5r (Surd) I f 

5F?i^tfl ®rcw f*T«it’T?itt^?t fnc’snq 
51*1^51(51 fvr«%915f C?5[^t? 



feni 5j<c«Fcai5r ’n1§ir ) 
«is?Tttw c^t5T ’I’icf t*li ^ ^*r^y 

5|(f diV fi, 


cat%fl ^»iw 'Q «r?5if fltPft^in c^ 

cntSi bsfl ^r*ii, ^Tc?« 5i»ti 5it^5r ^ i 

z^t 5ra^ /3, /“735?§; 
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wm ^ %lfar [ 24-t 9^’1Q^ »r*<tn 


Va. ^7^/6 **«•!« 

'*jr^l (U^ feai) I 
Va ^1 V25 
%\^ nt? ’([tw'a ncfl I 

5^1 '^C3r?I «r^t"f 

1^ ’icsr ^^1 ^w, c^ c^U 'fl?f5 

>15*1 C5^t5 ^^5 O «il?f3 (2^<. f53i) I 

I 

—I- 

0 


C5 ^>1t!5 5?C5, BtC<F 5*11 ^5 IT 

( •Itl) I 

ff*m - 

5jt>r 

5S?ft*t 7T-^i «{t? 

cell n(^-®c®*5l ’I'Cfl i 

‘fli >I^C% «T5:>T^lifsr C5t5 

HI I 

•*1^ RhcH C’T ?f^*l nfB5j 5t5. 

i^c*ii U'Q njt*ff^flf*r, T> X' ^ 


O C«f£f £5 C^^tH ^*1? Hi '«{^«1tf 
Htft'fl liflCTf OX-^H ^«t5 ^Hf{5 
nf«51 Hf5l CHCH?, Hf? P, 

OX-ifl?! ^nfl CH £^tH ^fiS Bt^C*! 

OP-iia U HH 5TM£5 ^»I«f HI 'SH5|H? Htf-fH 
HfHl ‘SffH ^Hl Hf£H ? HfHfHTBfCH, OX-<iIH 
>T*I^ fH^^ HI «PH%a H'fHl ^TH^H 

¥H1 Htif ^*!? « ntHtH n£5 

nfn^®i5i cBCHfitcsiH OX-viiH ^ncH H5 fn^- 
^t6Hl cnCf I fHS^ *fC5 CHH1 £n*1, 
?*I? Htft ^ Hf5% ‘ilHH 
HlfH 'iSTtCf, Ht£H5 nr^£BHl «ftC»f 

HftHCBH HI I 

Cf t*rt £<(£¥ ^H* ^£*11 Hf^ I 
«1tftH JIbIB Hl| «C£5 nfHB®- 

CHH BtfHCHCI—C>llB i^C*11 HF*lt5 
■#*^n>rH HT^tCHJ ^£^5 HHtH C^a[¥*l- 

fHfnfe <flHf|B H€£’!'a '«rl%® ¥ai HtH ffHi i 
WSiVm H^[%*1 ?C«5 TTHtNBl 

>1¥t»1^ WttHH, *lfHtH HltCHH ^IW 


nrtnf^HtcHH c*i«ff Hr*iciiH—HTtn 
c<rc¥ ^ «r^1 C^£^ Ht«r ff£H '«HHpH^t^C-tH 
fenn H-fc^^ai «it%5 5^a£9i bIh c'si'aivH ^c’^h 
C5f^H‘C*1fl HHtH ^£H 1 ^31 «15;Ht£5 n- 

>«5 HtH *rt«fl HtH 316 1 [ H^HtCH Jr-sHfl 
HtH 1000 ^1H fnf?! I 10 

tfifHHf “^tH n<l« HtH 7r»3141i926533*”] 
Ht^£H£»1 *r-fl5f HtH 3 I 'SflfffHfBH ( T» X' 
310 ) CHHtC*lH ir 3fS- «lt5 3|i-il5 

H£HJ i '»I<h 7r-314DS---CH£Hf 31423-i|H 

H£HJ i "Sftff fnf^H C^rC^ fH^^H-*lt^H,fH*H£>TS 

(>rw nBt<?^) ^tcn w-^ih hIh 

fHfWHCell 5[CfCf ^C'SH ’HBfSlf^r^ B ’tffl- 
H!?^£^5 I «rtHt£W5 

CH£i« w-HH HtH fH<£H5 CbIi i?CHCf I 
ffC«IH If«314161 i ®t^??[tBt^ ^tHH 
HtH £HH 111^-31416 3UI“31416 i 
fn^H B •ltlHfH««TH5 HtHi H'Jt*l^*lt>r ^tfHf ® 
i?Ht^ *fc5 'stH'N cHtn ntfli w-'H? 

HtH CBh Vi\ HfHBW 
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afsr wffnin?! cf«ii ^rrlf® 

w:9 I c»if5 rc»fl-~ 

ySBfXfxJx^X^X^X. 

^■«!-_<X* — ^4- ’ — * . 

sT-fi- r + ff XT 

Wltc^ll sp^ (Convergent) cat%f 

*rWc^T ^^riJ'sf «ffiT 707 

*rtsr ^w*r i ff^ 
^sri =t1 c’t, 

nf33ffc*ii 

I ^r-t ?-rf»i^ *rtr5^fl =Tt?tt«fT 

f5i<« 3T*i«t 

sitas f3f-r n1« I 

TT'A^ iifiT '»it»ri c^i 
uqsrsf ■2t’« ?(tW5!r?ltfi c»ftllc^ »r-til?| 
c^Nt^r n''^? ^1^155 «fC5lt:«« 

JF?1 cn«l 5f1, 

ir «tf^, ^tC¥ 

«)^tH ¥11 itl =11} «l<f<. IT C¥tJl ^af- 

’ttr*rr^¥ ^ *(1515?i I 

ift I 

n^¥i^, Its ¥*f "ill ii¥^f— 

aoX'’ + aix"“’ -l-a** —o 

ao, ai,-‘*a„ n ^<»rW1, 
^4C¥ l»!l VI ^afntf^f«¥ ’f?t¥8‘l I x + 1-0, 
x*+2x-3-0, 3x»«+5x*°+x+2-0 

^®itffr ^afnttn^¥ »i?t¥iw I c¥ 

*11 itH >fll¥ic*ri ^ 

•rtw, i»ii V i^¥nlfTf^¥ itfni 

itl^S ^811 'e ¥1% ¥5^ cal^^iPl 1794 
?rfi¥w c»rc«r«ti cfiftni, ^ »ii¥i5 
(Incommeasurable) ¥^*11 Itfl j 
¥r<t8, ¥l%f V C¥ iff fiSfftH 


¥11 iti, mm HI c¥f, 

¥1 f cm f ri 1111 «rti¥ iii ii i ^ti*n 
1882 ’^ln¥ CfltW 

II w Illffs ft¥>tlflf^¥ ltPr« 11 I 

^ ca!t%^ fC¥l 'll! <il¥ itfncnt^c^, ltt:¥ 
1*11 V '»rc*l\f¥¥ 11 ijtir’TlC®‘^jf¥ (Tran¬ 
scendental) it^ I uDii (fifu fi:*ii — 
'BIC®l\f¥¥ Itf-t C¥ts(®f*l ? yq¥ ¥ltl, Cl 
it¥i lift ^¥’ttfif^¥ m, i5t^ «rc4f¥^ I 
'8ic4f¥¥ itPri 'Bffet^l ¥11 
nf^c^n ^rtC’T wtiC'SU «r#1 

<l¥l8 3fli^ CIU ;|35 

fi^ ^rtcf. *Ti«r*icf ^ f¥ it¥’frrff¥¥ itfti 
fill «l¥W ¥11 Itl ? ^¥1 ffC*ll «rfl 
^Tffei (1844) 'srfifSfs ’str^cii *itftcir 
^C»l\f¥¥ Itf^ «1lt*l ¥C1 I ¥«¥ 

1^1 nci i¥ic¥ vm 

cartel (Infinite set) if^fl ¥Jt^l I «n:i¥ 
¥i*^\f¥¥ itfti '»if¥^ 

«1lt*l ¥1C»\1 I 

flllfs fC*I 'Sltc’t ¥ll¥l5 
fllCll ¥l^tlf1 ¥1C15 fCl I ¥tll1 aftf%, 
^ *TWtl *1^111 ¥^1, '»?1^C-ri¥ '¥tl I 
f¥i «rtitcfi in Vf cic^^ Cl c¥ti ^15 
^ iiijti iciT «r^i >rw¥ ^kf, 

[ ciii 1 «iti 2 411 it¥itn, 1, Is, li i|, 

H, .2] I ^®ik 'stnm »r^¥fi fi“6i 

n^^Jtl C5C1 Cl%l ¥jt^l l*mi“- 
n, ^<1^111 ¥tl ^IKCII *T^¥J1 spitu 
jfl^l ^tl 41¥{S «{ic-ffl cm I'?'—'S¥11 
*r^i csfk^i ci*it« ift^, ’«f>nni ci»itt 

III r¥ ¥C1 fC*11 ? m ¥11 lt¥* S <^1^ S' 

^ C¥t^ «ftrf, ItCfl llt¥Cl a, b, 

c, d,.411^ a', b*, cS d*“***» I <if¥, 

s 411 ^ s*»( 4 inwill »wki 1*11 
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[ 24-t 9il-10*l »T^5n 


s-ijfl ««^{5 nm s*-<fl5 4^15 

«»¥}8 Jitia ’t«r nt^Tfi ^tc^, s*--*!^ 

*tcw^i mw s-«iiff <fl#f3 5it5i *r«f 
[ nf5c®w 'sWf 5^511 '«?tsr- 

^1 ye^f’F 5^^ (3i{\ f^af) I 



sfjjv *5< »fs|^ ^-sjf ojf«t ^l5 

C^tlf ?Ftl I Ii?l5 C«!|Cf ^1R3 h|8 


•ifflft? 3?n— 

1 2 

3 

4 

5 

t t 

t 

t 

t 

4- y 

4 

1 

4 

2 4 

6 

8 

10 


niT ’Tsffsr I 


12 3 4 

+ t t f 

y I I 4- 

1 4 9 16 

cntr^isr, »fi}sg ^ 

c«rtt^?r ‘*f?3T^^il ^ 

CttC^sr *nr>T^^Tt? »TaifiT f aFtS*! vjq^ c 

ci^tciJ# •r?'®f«i?i sit^j c?«itc 

I tii^r 3pi^ ^«\if 0i 

’rtwtc'® ^fsi— 



lt¥ 4C'*Tf 

wf*l »T^?t=fl 


‘3[<n^<rTt^ »Tcw 
*fsn« ^9 nc't I 

123 456789 10 

ft t t t4^t ttt 

1 S i ' I 4 8 J .1 

i-J S^ifXT SU* 

*i< Tx^n 's ^"'r- 

at% n*r5*^ri »r5tsT i 

frc^isT s ('«rtwv ) I ^<- 

«r5*i ai^tc=r S 

^hii wn ’f?ff)i fff crrc»i4 

^r?r« <fljisf cartfe «rtcf, ’itc«r« 

'sitCsit^FS c^a CWtT?«f^« 

’?w <2<I 

m9 s-c^ 
So, <5113 wof^c^ «rfH 
Si, Ss %z^\ 

CT5tj:*T=T c«F^3f ?tPr^ *r?, *1*1^ 

’ftf^f®^ stPrc^f rit4 n»r»r^<rit'« * So i 

9tfH %< ’TWtff ^zw 

aitf-f^f?ir¥ fw^ 

I ^z^ ’fsi ^t¥— 

SJ^^^H; X, • a, b,C,d, ■ - -- 

Xi'ajbiCjd-s -- 

, \ 

X4*a4b4C*d*- 

I • > ' ' .i\ 

. I I ) I I \ 

I t I I I I 


[ dnitcsT xt, xa—‘j<f^-r, At bi...^tKcn*r 

aqifir Hul^ai trPf 

’ll 

cwf®iri ^ fltPriS Yi T^<«« 

*rti9 «m wf 9W' 

^tRff ^9 (mw f«» 
^ c^n ; ai c<rcf fw m. 
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^fli ’^t^, mi f^fit*r I 
fltpn flf^f '^^, ^sfK ba c^c«F 
fiW nj I (Diagonal) 

^at^s a^(5»i ai(w 'srfnai 

ca atftfS *rta, c*t( 5 <J«r«r atf-r 

w f^, ffi^a fV^a 

Y-y'mingls. 

atPtiS alR c«tc^ 

I 

4f5 '»rt*\\f¥¥ atft i 

* 

«tia atPra ^f%a «r*itft« ^c^ii i 

naifscaf ^rt^caa ^<f<F-nair« a»ii 
^ai ’fTt^a 'arfa€ ciratw—’«rc9i\f¥^ 
atf^c’ttSl ^ sfWta 3Tc?f ’laaffaPtl 
5fa, <am §a'®^a 'sf^a ai Si i 

^asr w ca afR, ^ta mtcaa 

9Z9 ^a «rc'^\f^5a atPia ^*rfa- 

at^, calS ac«i1 ^I'tf« »i’ftfaa,caa f%afa e i 
e-c¥ -ETaft-r ^ai aa <i)ai5 »i>fta 
c^ala atai— 



(^n“nx(n-l) (n-2) x ••• x2xl ] 

l873ntr»i ataat^^ ca^twr ca. e 
«aa*f5 atfH i «mta afac»ia c 

a^X^+aiX”"* + ♦.».••+a»""0 


•Jifn ‘affS a*laf?fffaf^aF nalfacaa fc* 
•rtca ^\ I fw, f^fa «i« c?atc«JST—a®, 
ai, aa ..^^Jtf? xia^ n afa ^ *^1 m 

^^Fntfifs’F alPr ^a, 

aoe’‘ + aic""*+a8e'*“* + ... + an«»o 
a[ca sfi I 

^taat^c^a '»[a*itcaa 

»7U -1-0 C«fC^ 1885 

'•afa^T^at^^tca «fata c\ n 

^r»iVf¥¥ atf-ri e^”’^^l=0*«iia arn 
41af9ttfif^^F ’T^’fam i ^®an n 

^srntPrf^’a atPf ^>1 c^"^-i-o fca ai i 

^C’ta Jia'sra natat^ ?c»ij i car?? 
"• 'arc^frf^F’F atK "JFata-f^afn cwi 

icaa afai, aa ®fi3*i aapcaata >rtatcaT'e <aaa 
c¥ta C9ia «Fai ata ai, ata fa«|(iif5ia 
calls (Ordinate) ir-^aa 'stcaa'f ata I 

'flawa a*-rca% aafaa atca 

<flaf3 aa «rlfaata acacia, ata at^ttai 
m caa «T%i; a^ai ata i 

aal ♦rlafp^ aapcaat^fSia acar lai aaa- 
^a I aaa^ta acar» ata? srlSa^tfS 
(flaa «tca ^Tttai 'sitc^ ca, f«^ca ap^Taita 
ai aaw aai ata aiifT-^aa a%ta 
a^a «rt<j atacf i 


/ 


6 








c^ *TtH «r<rc*[^ *ir 
TO. ^1 fi»n ’titf»if5t« « I 
TO ^fi:n»i sit^c'® •rc^ i sfcf^ 

iiftRrst <sf5-sT^!t 

*fft^ *f?tf^R?r ^titRl TO1 acTOi 
f2f%^sr if3Fl «Ttf <^^3 C^ ^f?1 

^«»R, ^\ art=l1 I fsfRfBfl 

fc«f—^ «rt« ^5-f5r^it^w 

R'ni faiTOfl I 

VhfTO 1916 'arf^sflt^^ «r^tH 
w»l=r ’«rtC^f5|‘^TO^ (Gene¬ 

ralized Relativity) I R CR f^at^ 
h«it^¥f^i Gamow-a ^tata—^1 caa 
<MW '3taFS|?»i, fawr=r-w’ic^ fkw^ 

•v 

af^ti ¥ca ^rf^ca f^f=r 

or«rt:«ia, farta aap ^ritcata a?t¥^ I 
aan ca, '«ftla^t^raa ^c^a caatai 
«ftata 

C6\a¥ "sat^a csatata i aa 
ca, wtcaf¥¥«tatf ^ 5 atft «i^a «tt¥caN 
¥aR fata «rat*i cawa, aata^ 

C¥aa faa aat^ai aa, aa^ caaa 

wrtat?ca «itRt¥-'®at¥a c'saal 

nat«f«a aai^a ft¥ aatf^-^atva ^af 
caai ^TO-^a¥ fa^rvc^Va^ -tf^C¥ 
*«¥ aptani cat¥ to artanta fata ata— 
aata^-^a¥ aat¥^‘*tRpt¥ caa I 

^¥ta ¥at^ apf® ta^ ca, ajtnta^l caa 
atc^taj I 

aai aiai. ca aala^^^saw ff aai- 


'»rtf¥C¥a ¥«iai at;?, ai ui 'Brf%a a¥W»tta^ 
atat¥ ? ‘oa a®faj f¥ f¥ ?t« ntta ? 
«rttaltta faR acaf^caa—laafil "at^a 

¥ai I «aff§ atarara aataa ata catatR 
‘fia a^fasa opata^l aaa^a i *aafa aLaa! 

cat¥ aata^-^atsra ^la atai 
i>a¥ t5^ ¥^1 (aataMt^*) to 
cata I ^a^ta afaii ? ^fl5 
fatata caai ata ca, fafeta »iai atl^cf 
afa a^taj cata cafattai ata, «ta '®ttat¥ 
cac¥t^ atai 10*®® «rt< afiiata af%5 
faf^fa^ ata i 

1918 attaa caatraa 

ca. aata^-^atwa af%taa f¥¥ 'aitc>ita af^- 
cataal aata i artatta ac*fa «r¥ta 
¥ca «fata^: ^iSa fawf^ 'atav 

«fa¥ fataf^taa I f¥i firatfa® TOR ca, 
'«taa af®taa i >^cwa 

aw aaa ^fro aR. a^a ata Pita ata ca 
P^rvc^aa af^i aata^-^aa aaa ata 
fata attsff actfafa a^i f^tta caai 
ata ca, ifa^ ^^ttappaatw O'OOl tati? 
*if^ asa^fatta ¥f^ca fata ara ¥ca i 
«fttata catat^j ai -tpp^ata csatai ^a®*l- 
farafai ®fttaai fawt^t Dirac c?atc»ia 
ca, aat¥^-"tf«^, ai c¥tat^ta 

cBftata anal ¥ai ata i Dirac npp- 
vata ata fataa -sritf^a (Graviton) i 


*a?{ pwta afro, ¥t%f t¥i-9 
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cfW^ta ifljtf^^isrs *it^« 
(hv) 4 fH sffli ?iti—b 

sfTtcTs « y ijtw miw^ I 

^**(1 

c^lsf C8FtStC«11 ^«»’T f^F^fl ? 
c^ tfflr5'« i *i?tftc-f 

C??t^1 i?^aj ^] Binary Star -(^?r 

^'«^5r fr* *[1x5! c«ft?i ■R’fw 
<ficw?r si|5 's^^, 

c^Hsr 'e®?^ ^|5 f^c®fi:*fir *ic«fT5 

'ia'9 ?T®ft?r csc<( 

\C9 Pi:*TC^I ^t^C»T 

«ir^siltoa *ittl f^c»rc=?'e m 

^tiif I 

I nfis 

5!if5^ ( ^ta 

«f5'S'^gtc^ PTi^ I uii^ ca, ^ 

*l^<5ls C«tw *11^. atC¥ aatl Vi Gavita- 
tional collapse I ^ata «ia« 

fac’?i'ta«l act? ai Supernova-a ^a I 
H'vcaia ^'sj^a 
atcf. «aa ^ '«ta^ir «f^a 
<t?l *ttai aa^JalSa at^wa 

®«tn aWc^ att^ <aaa ^twint'sn 
«af taftia« fa^f^ 5 C« *rtca i 

^9 «iifl8 =f«ai ’fai 

I a^tN afa <aafai faat& f^’a'tawa 
¥w aci artc<F—atcaF Big 

Bang Origin attfa—^ca aTt%^ 

c»it awita <>i'Q fac^fk^^a aid «rtt<at¥H 
«»pr ito nr?ff*! fa"CTi 

'«ta| i^c? igW ^casl ifatfiE^ 
Wi 


«itaai ajtcn^ facif^ ca, 

^acfa <»l3f^i «if*-ta ’fia atan 

la^tsr f^ta ^yiati aa1f^“it%*a fawt 
af« 9^a. ^ta »r^9t f^caa aai 
ata ( aai a1f, '■rtatcaa ftci cmtia 'e 
^c«ia§caa atartatf^ 515 
arar^, ati?a acai fan?l<5 ^tala i 

«rfatcaa nfaata—^cafta-^tatcaa aata ai 
477 X10' ‘ ® e. s. u. I '«caa acaj 

'SfMa ‘^ 5 ,-, affai ^aia.-iaa (Coulomb) 

aaci I 'srtata fafefecaa ^tla 
M* 

'Bi^ata\ aft^cla a^a «rta^a G M 

ail? ^a—ca'«ai acacf 4xi0"®® <jrjta i 
G 6'67 xlO** I 

^^at^ ia^rfiaf »tf%a ^»iata atartf^l- 

M* 

^Tm tfaaM G-^a. «lta 10-*® i 
ca C5#, ^1 «tta atalta 

at^^a I 

ca, aatfa-w 

i^^tnt^a, a^w aai 

iftca? cata *ttf^a fsffaca f^J^fafapai 
ca astw, ata ’fc'i ^ *t^a aa«ca 
caftatcm «rf«faRta atai caic^ aft^- 
'saca'a a^a art’fta’sit’ita fsca 

ca'aat atw ? aafaa aca^ ia®5tfsi¥ ^vi 
.Jifaaa cacat f^ftafeaa ca, a^ta^-w 
afa at^fafl attaf. ^ta ^t%a 

nata'tntci <rata ¥ai «rta «fa«a i 

<iif|S ati?a fa« aataw fatta ¥cacia 
ca, ^air« aritf^ taci an 

a^a^aa^aa aci^ aiatf^ai 

^at a«ai ^ at«aa ta ca?N9t<i 

faiNtacaa naiHf catm '«mtai 
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1958 »jt»! C«IC^ 

’}t^^*ti Ftfifi:? 5? %i9\ ^{rc«r?f €ff^- 

^t« *ft^t?f ^ZWy ’fcai ’TC’f^l- 

«it3f 5?^ r 

'^z^^U f&w ^ars Wz^, ’Tat’T^ 

^ mw if^tasr i 

mw 'Kta 

^acifa (Elastic waves) ?Far« ntCS I 

ftfipata nfaatn ca 

«it*iai maff I 'ecaata f%a a^ar^R, 

Has? aa ^®fa aram, at Elastic 
waves-ca ^*ttca a^sca ^3f 

^ta ^t?i -at^-naffT aFta ^^icai 
«ac«ra artff-aai f^cnca aja^ta 
¥ac*ta «r^t'a «rft'« 'Ofit^fafaatcaa ^«fa 
®rcaa «it?f«a aa a^ai aa (Solid) 
®fa«fiia «rf^ta afa m^ aa ca, 
aata^-asacaa a’^ca ^Sjala® (Resonating) 
aca, ^ta ‘ii^fiirar ^ ^ac?a at 

'<ifaor»f f^raca «tai eatca i w^»tca a^tc^ 
cnra aar® ^a ca—'^ sta^% ^a vaaa 
^«ai «rcatafa ca, ^acwa ¥'^a- 

a^arta aata ^[ca ^ ai{5a faapa (f^f«- 
ata^^ta aa»a) ?p"«i^-a^aji (Natural 
frequency) I 

sta uif^ca»i'®f^a atncata a^a 
^caftaw^ fata '«taamaf fe^i vat^ 
at»ti, f«fa c^ta catar ^air 

aacaat f^fa % aFataia ca, itatnra 

*>'1 

at^a-a 5maia atTtataa (Collapse) vc»r 

^?nrl sjatan ?f«taataa t wtai 
^tcf ca» facta ca% ^tt awa ^ 
^tattai aKta «taa cata ca^ ^^\ 


«rtat «itct ca, tc^a »rata 'staa atwa 
^aati at collapse a^ct ca ^atta «ra 
tea, ^ta «F'*ta-t^tii caett^ ^cat ttata 
ata I «caata fta taraa, f%^ 'Sfa 
at ^a 4aa ^a « ^ta^taa taraa ca, 
caiS 1660 ttata (1660 Kilo Hertz) t"ataa 
'®act ^tll» tea I 1660 Kilo Hertz ( ai 
a^ea'en KHz) ateaa caf®«-a^a«f mtiS 
Supernova-a caata ^tet^ aat at'^fta i 
«tMi a^at «i^ta aa ca. a"Ha- 

a^tjta attt’^-aftr'6 faftfa^ tear ^ 
a^fs^ a^3t cte^ i 

1969 atea «iit{8 «raet'«eaata 

ta!5 atttt-'«facaeaa a<ai aeaeta i 
^tcaa aeaj e^taiS ^rt^fHfaatcaa solid §ta, 
«rc«ifl5 aata 153 ca- fa. « ajtcaa ata 
96 ca. ta. I fifc'si^iSa ^aa «rta 1400 
f^. -irt. I ^ ’tfs steaa afaata 6i ca- fa. 
X 61 ca. fa. I fteaa ‘fiat att^^-^aeaa 
'Sfca ttai (Tuned) tata aa^a atat^ atuta 
af ^atfa^ tea faeacaa c?ct a^a 
a^ata i ftt ^ at^fi atat^ ca, «i 
10-^* ca1^f^^>teaa csca tac«i ca^ 
tea at i 

a^fa ajtnta^i i ‘fi^ 'afta^a «ta ata 
etta ac3i aai n^fta ? ^ «iteatfa aitaafa 
m9 cfta ata ^tcata atttar (Optical 
device) ca«al aata at, ^taa ’•?teat^-^a«f 
(fa^«,-c5\a¥ «air) fae«r5| ^a csta cua 
ca^ ^teat^a a^tca i '«eaata ^ta's aaiata 
^aetai facaa, aaea ¥tlJi cftatUjsf 
^ewtlta^¥ ^Jta (Piezoelectric) I 
«ia ^aa ataty steaa nf^a^ia a^ 

‘ttS fttra-ttena ta t 

f^eaa <5r a*ll5 vtew »itnteaa '•eiatai 
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^C=J¥«f5i %cart^C«!^l5,5F 'Itfii c»:t^t?f510-^® 9tf«'e 

’^Ji*]|ijf^5tC*lfl 5ttC1l n?! ’tS ^\Tm (Brownian motion) 10-^* C»r. U. 

f*f£^ I ai^if c^ ^«|8 ft^tc«ii, I 

c^^jS I «ft5^csr?f ^«c^pl^?r 1958 c*«rcf I 





♦it'611 ’T's«n ^ 

»ft?1 =??^£*t 

♦rtWI *f^!T 

10-‘® C»T. ft. 
vSr «rft^ cB^fttu nfk io~‘* 
C^t^ftlft *ffii^^*f ^t<i ^3! 

«i n?w i «fjt*ft9^ ftc-i^«tc< 


I f^ft 

c^, ^ta f«ft 

cnatisf* siftita c¥tH ftwr^l 
^<ri ftiir^ ft I c^ 

*rtcw, «i 

ftc? ^itc’S'ftsri ^ai I 

«rw:—TO mtw 
f^atjSf >it^i ^1* cnftei mtff 
f*^5T £«# »Ttf1 
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I 'iljjf? JlC^fJ cartel "tc’tffl 1T?P*I 
(Acoustic) 

(Seismic) I ^t^t'^1 '®rtci 

(Noise) I ^iif MSftcsit'?*^ »Tt?k C5W 

«r?i9T I 

?»f f^ait^ 5i9it«l5i—5|i^- 
?lt%? (Cosmic Rays) 
c^-r cwti 'Brtc«it?5r i 

«n=?tjm g!f»i'®f»i «f«fsf^: 

wz’^ c?irt»itt5?i I 5tif?c^a nnrs 

*Tt?tc^ ^tz^ ■ evt*? srl ^ti:»r, 

cn wra wt«\ ¥t5 *iJt® 

f^rn i »fl*i5r 

i5r*ii c^, 

T>Tttf« nti? Jltacn'8 Acoustic 

OStCq I ^fs}^ 

(Seismic vibration) 

c^'e^i I <119 ^z^ cw'^irrsfi c’Efc^s ntt9 

C9, t^t*T ^"ncST9 

91 9CIS 'Sft?tti^ ff 

Wt’iCl 91 I tC9^lf9¥ 93intf«9 9t9t9«F9 
«inait?9 91 9tl9^ Noise 9*11 ?nr, ^tZ^ 
’^<lt9t9 «frW 9J9^1 C9'891 ^^*111 

n9V ^C*1¥|f9^ 93!«^r9f ^9^ itat9 9f91 
c<t*i—«rt9 ^9*1 ^tli5f^«ft99 «tcn I 
¥9tl»1 Noise-'6 *F9 f 91 *4)9*19 
9Tt9'8 Ct 9J9Trt5 CT'Sft lfC»11» C»rf5 91*11 

*rW9 »I9t*f9lt99 nft9t*T (Coincidence 
measurement) j ^<1^ <999 9T991 C9> 
9t111 9f9 «9tf9tt9 <9¥l W9 '9tJ9. 

91 95tC9f f9f991 9f9t9* <«C»ltC9r*l1 
c*r ^9t91 'SC19t9 Argonne 

National Laboratory '« C9ft*!Jt9l f^’^- 


f9®t»19—<9^ §|5 SftintC^^ 91 99tc»l91 

wtini ?(B9 9C9r '®Tt^ «rt9 1000 f*Ft*n- 

(9^19 1 <9^ <$9*tC® <9| ^»f9?rtlC9 99 
»ft^l <99^ 9*ir9 ^ifB 91C? «ltC*ttf^^ 
^9C9, 'Sg;C9«f99^ %99 C9'S91 ?C9—<9^ 
9J9TI ^C*11 I '«C99t9 '5ff9'e C991C919 C9. 

9f^ ^t9 9C1 C^t9 9t?1 
®ftnt9 91 I <9<3tC9 >lk^C99 1^9i5ltf^9 

9®t99tC^ «rt9 99 999 ^t9f 999t9 

*19 C9 99 9»*ir¥*I '6C99t9 fil’ft-f *F9C*19, 
95tC^ «Tt9 91*99 9^9919 «[99't9 9^C*l) 
91 C9, 9^1^ 99t¥tC“f9 Supernova-9 
*rt^tC9l 99t9^*^9«r <jf99l:^9S 991 cnc9 I 
lf^9C9jt 'QI9tC99 <9^ *19)9'! «1t99«- 
l>f*f =^19«l9t9”) sp*lt9'»1 <9:9 ?[tf«f9 9'r8Cl I 
f®f9 C9f9:9:i^9 C9, «9*r «{t9t:99 

I5t9tn9 91 GaIaxy-9 C 9 t^t^tg C9farT|*1 C9C¥ I 
^t9^^9r*f9 ^511 %99 9^:9 ctf91 

9t9 C9, <2lf« 9i:9 1:^9 *f9t9 «tt9 230iB 
99'«l )?t9t*n:*r9 C^rar c«:«r *fKl (Gravita¬ 
tional collapse) 1 <fl’®«f*1 9’1‘C'99 C'SCf 
*t?i 9^9 f¥9i, C9 *19:^ I 

C9'f9^:9r9 f99jt55 CBfltf^fkirlt D, W. 
Sciama 9:«1C19 :9, <9^ *1^911 9ilf^r^ 99 1 
<999 '6rt9t9 C9F^ C*Ffe C5^1 ^9C^9 C9*ttC^ 
C9, *?f9?l9 9l^r9ttr^ 9^ti;C9r 99^tf99 «9- 
*r^tR9 <999^ f9f^ai 9rjtf9t%^ i9f mz^. 
C9. ^t9 9*:*t ’3‘f9^9 Wlt’IC*! 'atrtf^^9- 
9|5 '« ^at9Rf 9:9 n?:*? (Focussed 

^:^')l '«nr9tC99 *r9l9i»t9 f9^9 1SCI(9- 
C9tnf ?*1 <9^9ltC9 9<91 5f9l 9t9 I—Carl 
Brans <9 Robert Dicke ^'4 efBt9 9^C9- 
ft:99 C9, 9^tflf9 9*K9'ai '»^9t31 *9tt9- 
fetl9-9fH Tensor-C9'« 99. 99t Tensor « 
Scalar-<99 CW^ ( <9l’^^n^ 9|fi^C9 
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’flfW ¥« at^trSTI ’It«fTt^¥)l 

ff¥C*I ^¥*( «CTr^l3ra 5tc»l ¥*MCSRI 
'Br¥?¥*r cRftii I •fflYvhr ¥*! 

¥i:«il, s{^¥^ Tensot- 

CT5B^» Scalar I 

^tcft¥. c^tc»i¥ ‘fl¥ ^r»r?i 

'e‘»fft¥tn c^ Bw«r? wtsi ^m, 

¥tC®i f^f®JfCVf:-r 

ffC¥ I 

C«f®<. f^'stf^f»!Jf 'BI<rTt*r¥ W. D. Allen 
aq^lg «i*?^*r ^ ^<5^ ¥?r^5r, ’^fr® ^Nt 
¥?ll ’?tC¥, C»llt«lTtca 'ewtc99 ^CSI^ 
‘<!¥C^tC’T (Coincidence««il ) *ft^l *ft«?l1 
I Aplin's (C«ti:¥ 100 

^38 ^»itt¥5r I 
«ltc*ltil¥tu ¥¥!¥ I 

feTHC¥t^ cfii FC»n:i?— 

®fsi'®^C¥'« '®ir*l ^filftc*(9[ it’«t?r I 
ait^^ti ?tf¥ (^ 10"^* c^. f*i. 
¥*ltC¥-^t^tC^ *ftl?l ) ¥*lW^ mV9% (ill 
¥t8 I 'S«l ’<131 

«rt« 10“* ‘ ’®¥t«v'« 

^mc^\ 

W ’5S^tl¥^ 4f^a*l ¥C« ^81 

¥^^ ¥N^t9 ¥<1 C¥fe C¥^ I 


f¥¥ 4<r*l¥: <^K¥^I ¥**{58 1g»15ft5 <«¥ C’82| 
1571 C^, «*IC^ ^r*l ¥¥ 

*rmi ’itc^ 5811 'emts fmiv( 

NASA-C¥ C^, ttc?? ^¥ ««¥i3 

«8tJTl ¥t?l*! <il«n ¥**{58 

(Seismic vibration) ^*8 A\ c^J^—(<<C58« 
C»r TaAIA r^§ ¥^11 fsf I Dr. Levine, 
Boulder-il ( Colorado, ¥tC*8ffl¥l ) 

«f?!^t?l ¥t7¥ C^Iin 

t 

srnr^JT I c*Ttf«:i^ ?8tf%5’hQ ¥tc«f 
A^ ’T’TtCSf I 

C?«f1 A\IW, f^¥C!Sft?1 ( ) 

nt ®1 ¥C17?I ¥tni ¥91 ¥t^, 5f^ft¥^- 

^il¥ ^tf¥ ort^l 581. ’flu 

orr^i 

¥75T at^fr® ^C¥, <AA <I|¥W58 fawfi^f. 

c^t7’T¥ 'emtrwi <fl¥![^=8rf% nfa- 

Kfiii »8^5f ^fa’?rt*f—45f5r 

¥75 f^f58 WAi^<S «5f58758 
f57«f5 ^1t’T7¥ «tt¥7’? AlA ^ZM ^75 
f^t¥5 557¥ ^t5'9 »Tf^, ¥f^f¥- 

*i9I ¥75 «r57«t75r W58»r5t7W 

«5¥ f5f5¥ W nIHta 5f«f5 ^7¥ 5757f5 I 
¥rt7*rf¥¥¥t5t? f^75 m w(, m cfVg- 
¥7»lt*?t*r¥ nfl¥l 5€5t58¥t7»l ¥[t5 f5 f51 



S^*r[^ ar«i9T* 


«pi(*j^ar 

^1x>ifii^tii 5Tt?rfs5f c«rt?t=ftfl 

C3Ttr^»! Iiavta «ttftl?i t^jc^cnii n^- 

•ffivi« c^^tca 

^tr» 'Sfsj’rWat'fff ‘«|f «ft«*fi 

c^, c'^z^ 

Miff® I nc^ 5T^^t^fntai? 

■♦ft«tf «lt5« ssf^nw c<|t^ 

^tftw «f?tf^« ffet; cw— 

"(tfncai «‘H’p(5 
^Tf^CW »P^<'fl=Pf3 f^s{ 
c^rtstJii «r^«i <11^15 wafH 

«tf%f3« c®Pinf^ ^w 
«I1fC¥lX^« Cfsjffl 

•I'acsifl ®t: c^'Tji^t 

«r^*i ^ ^tr^- 

«t« « c^fsi^r fsfCHfl 

'« »iiw c«%5 parf^wcw 

5*re^ «rt?tc2^ ncsff^i FHi *rr? 

<11^ ^1 

c<fw ^ cm =nt, «i'»f*ia 

ca3| ajt*f^ « «rt*iasftf^a *ii^ 
’r»ta^»t‘j< I «f\a-fa®ftsra ^rtfa^pta- 
'cifii «ii<R m*rrt%f f ’taci 

»irF55i i^qp atax ¥ira i 

n« ?nT¥a ?fraf«rta '‘rcn '»9[5tia 
«?\a-f^src¥ (Descriptive 


biology ) '«it«f I®::? cv^ «e 

ajtaii m) i w^aisra aip:?, 

i^caa «fa?3rt5f <ft?ta tf^acfoia 

«r^f« f^ 

artsfc® c’lrafi i ’Ttata'f^fca c?ac^ c’fc*! 
fFf¥^»rt, ’^f'?T, f^anr ‘«t »iai- 

*(t5caa j{?rc*\l »it»tcf I 
^a-fasitcsfa ^'^^■\^ viifJtr^ « 

^'<1 nHt^f-fawfsfn^caa sjnsita »e^ 
ncaatta aitf^ ca, «i>Jr- 

nf^r® ■'®1’® afta®f« aral '®(tri i 
^tfaatcaa a^ata nHt*ftf% ^fa« a^aaflS 
aaa '« ^^antatataa arai 

I ^U a^ar jfacFca ^rstacaHr ac^il— 
^fcaa «itfaatcaa '»i*r«rcatcni 

af^taai ’T"pic# FfasTtataiiaf JTCFaR^aata 
arc^ cacf *iTrr%t«f fifa caa ariata 

ff«na ‘ntfHrata atfefta 

^fta ^a-f^5itcaa ittaani ^fa^Jt’f ¥w 

, v# 

’Tataf^wjta^aaF ^Hz^ catnata i «rta a^a 
atw¥ «ft?:n ?l8"r cat’it^ls ▼a c>r1a»M 
atracara ‘ifta-^traa 
atatfif^ «t'®ta' ^kwH ^tratFat-Fw •a^ 
ajtntca ^-aacaa ac^a facata c?ai atai 
« eftF^aaft fawt^tai «aaa'« f%wta 
aiaantcv arta^a « ’tafaitaatca artat 
f^wt^ fatwa ftFta-facaFata fenal 
caata na‘’ft^i ffi ^ta »«¥ir»i w 
(«>i avcal aam ^ aa, 

*a?? fMita a1%a ¥f®i¥t^ i 
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liwi ffV f?cf ) f^wt^s ^w— 
c^f3S f^wtcsw »f:^?«f1 «f5T»rt<ft?r*f« «reef3| 
*ffi5tfii« f*, c»tI «f:3r 

»!^tc«f5 ffc^FWT cmRifl ^ac's 
|fn ’rca«f*ft»iai ’T"*J<4}CHtn. 

«in«rntcn« ’Ttatac^ra 

<2r5ta ▼ar^ a^:a i ^Hta w. »iwra »« ai 
ca^( atfa’F aaw ^ft'5 

^itrafaaita i[ai'atr| ’Tt««ta*l ’«tt^ 

^Trta'Nl '« cat^a ’Tt?ta ifa^ a^cai 
(Waste Product) *it??caa *ft^ca-t« «ira- 
atam ^fai5vac*ra faipca? «rrc*ft»tc^ cnmc^.^ i 
4ftf '<1^1 ^tat*i Pi»t^ai f%ca«s- 

^tw aWif^af amtcaa >Ta^tcaa 
^atfsT I 

at=(a »i'®j«ta sraa 

aasf *(1f?a facia ‘H^fS faaca '«aa 
Bita '• aFB^ta '8ifa#t?f acara. ata aai^a 
araa[tcaa «aa'« ats^a ac^ itca 

far I caaa aii ata itaatafaaf ifif^a 
caita I fai*ta aat?.caia aaca. ntaatafa^ 
aiaatcaa *j< a'staai a"1c^ caaa 
atstaa lai^ ataai ai, c^afa 
aja^traa ^fafta nt«ata a^ acal 
fra ataa natar ntca far ffcatfaal, 
atatatfft^ caca catata aitfaa'ii 

fawt^at^ fafa^ fcaffc*'ai ilf 
^sataf m fz^ *ltca, ca lacai 
ataii ^tcf a ^aa fti ai i 1971 
Bitaai ca^ ^ifir^ta Bi#a mvs 
cmaft f¥ai «itfa ai i ^ca ntaa-hfaas 
ifwi ftrar ajaftcaa «rra¥ 

swtaatl 'aaa atajca arntfa^ W i 
BJiitasi a« ffaar c?ii'« w|ar ^tati[j:a 
♦rtiat*r!%¥ i^iaF la »rtit?ai 

7 


f caE I af^ cftf, «a catf catarj ati ca, 
fastaafaiaiw acai atataaa ^tiata 

atfiaa ftc^ atatarv awr 
^ca f?niffcaa i ata aa ffcatPrai, 
atatat^c® ar«r^ja' ¥a ¥ar 

aca caac^ fca cf wtra ? aacaa 

'ataa«sttcf «^a-fa«sfa:f fata i 

voaa 'sitwai a^iaf^a ata¥ '€ atff 
ca f^a ai DNA, «ta ak-«ratat, '«ta ataj 
a^f^ta atfl f^taa at^tatf^ (Genetic 
code), DNA clCf RNA-C^ at^l Itttcal, 
RNA cac¥ c«rr{5a a^iiaraa ca^la 
Bftat^ cniaff i cafatai mK arrta'e 
«rcacafa 5fttara ftat^aa laWl-aca ^art- 
fa^flFf BTrf^® ^«fa ¥af 
a^a I ^-afa aatci f <atf ffia featta 
^acaa far®a 'Bjf^ajfe'^ ^tlata 
^at® aa^a fcana i «ftifaf aaiaf^ 
(Molecular genetics ) BTiafli^a 
a^ci ^aa c«Fta aTlacftcaa fstiaa at'^ta 
?iaaa»i ai -ercataaa'® ffSja ^atca i^cifa® 
f«fa w^acftta gffca caafa a^taai 
atag^a ifal® ft® Btiif i fataaatt’fa at«, 
'sit’fl?! «ff5-r aftaa ataj^ atfa iflatftta 
at^l faaaim >« f faja fararf fttw atntafi 
fa®ta «rfaBt^f fta i ^aa «« fi*f, 
®aa ataa aatar ‘at ajarafstaF <sffi 
^aata artsr a*«J< ft® it«ca ? «af 
a^aai, ®faai<. faiatifi tasjtf? 
a"ic^ aaif fti ac5®a fta ata fa ai i 

itaatafa^ catata a®t Bi^aar 
lafti ai ailatataa fti® <at bifa^ 
faaa*i«fa»ta amajafta ft« ntca i ataa- 
«ftf®a «¥ ^Ks acacia ai c¥ta toa 
citlia fir^aaEi, fsftatii—aFfti na- 
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%irii 


{ 24«t H 9*(-10n 


fV* fir«i ‘O^sj' f^iai 5f?:« 

>T9^ Isfl ¥flC»1 c^i^ 
«ftf« 3f=f>(^^7tc^ ^tl- 

«tr>rfl ^rtftr^T ‘H^isr ^^^13 ^faiH r«f5? f?c? 

’R'si fe*®! 5;^S5ira 

511, ^tcn *1'®? 

sTtfJin c«reii ntfl5(t*ff^«F c^t*ii ^1 

»lt*rtfl*l fW9 csr® 'Si Alta'S ^tatn mw 

c^r, c’fcs nfaa^si ai ^Ffs ^^tr^i 

f^wa. ai »n*t5i’f«r^#c*f 5»ics^ i 

'stft?i '«fz:5i5F ^taatfl faai «itcis i 
‘na ’Ttif ’lat'sr, a^fs5?lf«. ataf^fsa ^%9 
I at^a fSirsra 'sfaai*,—'iian f^, 
^ta faa^si, *itfantfaf lalaafnrsa »rc«r 

«ta J^ftaaita (Ecology) Prcafa 

fana ’aats *ttca I cn^l ^aata 
ats!caa ai’in ata ai a'«ii 
c®ca ¥ai aa¥ta i asita wc^l 
atafa¥ f^wta « sTat«r-fa®ta*f^Cfa 

(Humanities and Social sciences) aca^ 
^sf^aa 'Sfcatafa, ate® i^a-fa«rcaa 'siir- 
nfs <a¥i:*fc-r«'siaatai^a ai w *rc^ i 

^fsaiai^ ^ija ^faaiC's f¥ ^t^tta, 
SI ai cwral a?la-fa®tcaa a^ca^ wtraa 
aTt*r¥ «icaW ’Bftaai ^ ¥caft •wts 
¥»iati:«a wtsn caaa ¥lSi « «ffsspta¥ 

saicaa (Insecticides « Antibiotics) 

s cs¥%a faffacaa 'srfaa^s aia^Traa 
¥ca ^BWtsa sf^aj<. aftarta^i a^taai 
»ipT¥^t cft'iff I aa^, g,?, 

nn*r^f)a aa^^, ^^nstCfa fiftva ^sjtfaa 
atiicaa ^na ¥slM gta. si sfaaics^ 
wtai alca i §atgai^®*f fsca«.atpr »raat¥»i 
*r«%¥ ¥aali wtw aitnatstra atatifa¥ 


naM (Defoliant) ajaapta ¥aata taal 
caf¥i at:*® I esafa, *atat*( s st^afJT- 
wfas catc«ffl (c¥ta csta capt® 

BTtias ^tt^taaafa®) artnv ajaftta 
csNfaaaa s sif^tsta aii« a^i^^taafc*!^ 
'5(taJii c?a:s ntfsa t sea ««:aa ^a- 
«ratft ¥»it¥a ajtn® neaaata 

^a¥tn esafa ^raanta 'eiaaH 

a:at® a:^ta*®r»)a siaifaeata^ s^caa 
*rif ajagtcaa ¥«i waf i "aitnta ¥ai, 
ra®t^«l faan »i:Bsa i 

atataa -ifrs ¥ai ai apta- 

fa®t:aa «fi5tnfsa ¥:a »iai s» ¥asf*i 
ca:¥ '^tcaa af¥s at¥ts a»ii uq^ 
«it:»iteata aa i »aa ^iaf« aat¥- 
fa®t^caa «rta« ca^l aiepsa'« 

¥«i ataa aatcara s(a»^^ w »!acai i 
cac^l? atsa fac«fatl fataptaa sraai«, ^aaa 
a®»i ^faatca fa^tfas ¥a:s ntca, cn:®^ 
aaa at¥cs^ stai aa¥ta, sfaaics 

aTta-fawtiaa f® fvajaata, sat 
'®{nai^®ta ®:s *ft:a i sta «i«s 
ar^es ®:< aataic® i apfaaia. 

»i^c# xifatra faaH ai ¥ia 
a^taata vats aai caes *rfrai cata 
fa?scaa c’veai ISvta vai 'vtca^ aat 
®:a:® i sfaaics -ertffsv ai fa^%¥ 
^jt^® at^ta atatcai ’aeav araas ai 
a^aas aplSa faataa (Genetic surgery) 
a«a ®ca i evta at vatvfifa ^Tissue 
culture) ^afsa a'la sfaaicas laftas 
fataa aacaa ^ftaivta ai vai s Wf 
aa^vtatw afas vea cac® a^ntwa ®ai 
attai Sfilfaita (Embryology) ai«rafsa 
¥ca atfsstata ail^ saptl «rf^- 
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, 1971 ] 's ^«€, 


wvi «rcittw^*i^ 

'Sjf^'©! ^1 fsf^i'®t’T"Hw srtnfii^ 

^?i ntw nfir^flii ’rutraf i 

W’fJltS ^C*T nt*ltf^^ 

'e «r:Jr5|f cwti cm i 

c>r^c®! n^T'sts 

5m ^'h?? *it5;jrc«F «*! ^^ntma 

(Test-tube baby) ®t^ 

^i!rc®1 ft«fl <ft¥C^ 5f1— 

C* 11»1 I «iic® SftSCJf? 

c^vs ntwi 

fill I 


»r»j®i ^t*rtt?iiT *« 

(Spiritualism) ^fl«l 

?Fwci I 'stfl nfa^c^ m cft=r 
*{twf^f ^Rat«( ffc® ntca f*n 

mt5f sflsjca Jiitm ?ti«t?tf=r, 5^®3r 

iisFC’jra ’few nfa*rf® i 

fa^fCJta ®^twPf® nP(35®i « wt?tsf®ta 
«ftf®ca «it«f ®tl ^t'srwi- 

ftjftca 'wtfawtcaa 
m 5»ic^ 5fli ^tc?a 

’jPfalc® csfc>i c^^ ^®sr 

^tai >Am f?catf=f, ®tff 3TSita1:5Ta wm 

ji* 

®fac® ^ca—wtai '^tat® ’it’ia n*itcwa 
'w^-r I 


“fawtCJia ajNrta 'WtHtew aw c'fHat^ *i^fw’tcna atH 

■aa*! wat^c® w^® f ®t^tc'ra awr ®tac®a wtw cwNta ? 
f-fwtwtc^ ^tsr wt^i apiatcw c»il ’iww f^wtlc® i 
®ta®at3fl cw ewaw^ ®ta«fa*i w^tfa^. ’w^nWH wK ewtafwa^ 
®twtiwa atw, taw watl fsaffa wPnil «jt^®ta i fa«itc®a 
3ta nalwtwta att, aw •atat^r cwta faa 

w^t® ntca ai, ®twt® w®ata wfaatfw i ca aif^ 

c*i^a wtat^atii* ewaw c’ll nfa®tn ww i ’want? ^a wfac® 

W^ca I ®ta®^ «itatc?w w<i^fa. n?«F nwi ®ltat5?a ww i 

wn^iwr 



^<1^11% TRtCW ttW'® 

ceM^PF* 

««t*itrini f<ffe3r, c^*ifjT '®tai i ^tcffl nt*1fi¥ 

ftftai oia I '^sr- c’s^'iar, 

»r^t« f?cv «tvtc»i c?^t ^tu^, sit!! f®5S[ !ii? c^tai «rr«? nzvot i 

c’i^tlSa ST® c’ftHt Jf'eisrtii ac^cj?, ^5^t9 'aisr c’tlSt c^fc’f ^ 

^t*rai •rssftf® (Tribe) m c'r'eti i 



*ft!:5^® cMm I 

(Aboriginal) nfwc’f nxm, 

«tif¥ I ^1 «Mtn!%¥ c*ri"f9 

C^CI ^'« 'ate?! ^^h'^Uf (Sche- __ 

duled)^nwtf® cir«^i m Rwfff, ^mt^ t^-19 



565 


1971 ] mtcw ^fif« 


^1 *3^ "ifw "i^yfsr mfk 5fi >!'BtTt«? 5it«fr 
w cB^f ntc? I 

c’TtSicfj 'sfac^s^i 
^tPr*^ (Autochthons) «fC9 

Iff I fi»! 

^ «Tt*[tc5rfl c?c-r 

^ •rtl’Tl’V era? :gr»t5 (Stone 

age culture) aft*«1 nt«?1 

c’ttif,’Tl c?c<r ^>iai «rf« '«fi;jrt=r 

ntfl c^, 5rt*»Wc5r 

^tf?^ cnit ^1 

ft«i—5J1 ff»i 

<i«ftar ^?ii^5T I Ttc^? 

«ltiT 

^1 «rac«fjw I 

^TTh cn% 

csfii nt^roif ^tch 

^t«t« nt? f 

fe’fsftf® 

c*itfetf{5 «fift? istsf 7iii j— 

(l) finrt*n *ftTC’?"f C’lftf 

[®tf/J1, C®te, 
^tntfeff%, ^fn, ^fr»rih 

' ntcfi, vt^u c»in,5i «rff« ]; (2) j{trj^f?[^ 
^1 OEt^rTOw «T«tN»T, f^c-f^®tw 

*i1^ fr^»n, ^«f, 

« *r<fj«fprn t»rw, ^tf^ii, 

^w, 1^1, »rt€'3ff«J, '4st«, c«it<i, 

^Itfaf, Cfl, »itC91ff, Tt^»n, 

n*f «ltf^ ] i (3) f fij«Tl^»H CW, 


S?1^. ^3fi «rc*fC"H r«Tf«« [ ce<^|, 
c?r®5, tist®i, ^n'si, c^tfeh 
^trsi¥«, ^i^ , «c9 

f^c¥t^9. ■RfS «ii»*i'« ^C8!*fcntni i 

'<Rtfir^t^ 'ar^^rf^s hfth 

I c»itrtsr 

«Fcit^ cniSlf 

^"*t^5rjr^5r|-t*r« *rtf«(^ a»f« a[»f*tj i 

c^l 

>l^arr*f ^Tfl ^fsc^tflfcsi (Adaptation) ^tWI 

’lttft«*l apt^HS nf» f’Tvft® ^siti 

CBC? fMCl c^% I aiii<af>n^| 

hpllr I »r¥*5 a^jratifs fenaitf® 

c’fiSic^ w *ii§^ 

c’fiSl fjFi *{f«]:^c-r 

^t«(j n?itf«f^ c’tlSi^ 

«if^^ l&fifrti 
nfflC’Jt-r «ifi »ic<rtncsT 
cbIi I c»r *inij <imi 

JT^»i *11? 

»i®f *it«ww ¥tci 

« 

•fiits^i ft^ta ¥at^ I «<il #fCTia 

siW^fca c’atta® ^nfl5«i I <«! «rtaa 

Nffsta f^aa*i 'srna^ ^atci acicf i 

5-^ 

fsia*it^tar avt'v ^«?jraf i” 
«rt*F-«rf^ cntfta '»rtftpi cirtl!iipic¥ 
«*t5*r5r TO f3i?r?, iaf <nft% 

fii adici i 

ai«i »T««f «r»itff« fa ca, artfaa 
(«ftSi«f»i afa« f^narca f^wtta Itwtt 



566 wm ^ [ 24 h 9^-iow 

c*fCK 5 ,«'ilfn'^tai c»ilSi?i c«i%« ?m^i 

‘flCV^tCU «T*frsf61 r%<1 m I ^ta? SI’® I 

d)^ »!¥»! «{tfff»( c?ftll? 5n^si^r3sta'« cw«fli—iataftiwa fwtcaa 

csiH nfilsj^sT si’Fj ^?i sjti I aitsisi sif% ^«rac*i i sttPw §*r«ftf®?i 

^1 §*faftf®t '«(«(Tt!( «i5- ypsiR *!iat s[j ?ic?t« 1 f^r*twttsr 



«ltfwsit? I 


<{t^H #fir, ®t?W «if® sT^iCaft *Itrfl 

C% ®t3l «ftcfl 

r^*5^cf<i ^sjfa*! -far® n^*i ^caff^ i ca^a*! 

aja^ta =fa, siatcai-a cw® i 
«i»rt»if^af ajanta cw^ri aTa, ?^srt*fa seal 
^vf9\ atai anf® ijtna «at^, ®tcaa 
m Vi ififta i ail ^Qtrwa <j[?Fcaai 
faiarr^a ♦ffa®t»isita ®fcfr nastra**^ 

nisf sarar?, ^rfadS fr«ii ai^i »i®r i 

fafSt mm %tra fal^ ai J^^tca? 

*(fafT»|sn ®casr, f^f^r *rt^fl atari (Parha 
Raja), ®ttat »ttftai afat®i is-afa f»fntft, 
ca^ata ^ta 5-!s?a fnnt^ i 
it^a, •iH ^tvs « a^^i <4r^r« 


»jffi ^n«ftf® cni§ia arar atai 
faasi ®jr®ca^ a^ratn ^aata ^aN 
carats. ®trwa ^s^aaataita «t^iS g[r« ^aafa 
®tca '5it^ a^?f®a ^i?«ita-f ai^n—atta^ 
tHjtaai «|1^aaa (Aryanisation) ac»l 
-Bifsra® aft I aatrara «iwt» c®r^ ® ca^ta 
c¥ta ^aartf® ®tcaa c’ttiaiaa^ta (Tpiem) 
atta ca cVtf»ia (Clan) nfa^a fl®, ®ta« 
nfaat^a ari?n i cata cata fensrtf^a wt 
citcia; «r«fr«> ^ fen«rtf®a aiar ®rra¥ 
%9[ acat® wall '«rfat?aa cntRia®! 
ca^ ’r®ai liwa c®ta c®tai5 
cat®caa®i ai»i "ft^ta arta atcat ■, 

a(<t«. ®tai a’ta ®aa« ata ai a« 
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f<r<rc^ c*rr»i ^tc¥ mi ^ti mm sftsfti i 
c«rf'® ntw—c’fj? ^1,5F^n 





mu ^tai ^if^si Jit?3i 
fVl (Taboo) 

«tt^V «ft^’I'8t5 C581 

^uri? I cntiarii 

c?rr3i «r<H 

m cnt®, 

CnI 1 5 tf^»! 

(Clan) 

«tf I atTetf^^ -(tf«»»!7 

5tf I oit tfitif 


^Tc«r^ mj or<n ^ti i 

<iii»i *ic5r c^, c^^ctc^ oil 

^1 «ll^CW, C»T«rtC5^ «tll 

®r«c^w ’jsfttwa c^iK ^sftirr^i 

»r’i'’? «eac^ I «rr^»r^^r®a ntatc^®- 
^tai '£f«TV at ncat^F^tca 'St^tfa's aFcaci i 
«itaai a? c»ttf4«F cwata^a ^itafaai at 
n^aft^ata ca na ^n^at fat, ^ta atar <at 
jfjjsq 4t^-«ita at >fN?f«a it's! a caai 
ata I caaa aai at^. at^^tfsif «rf^-'»?tt- 
cattia caa"t ^c^ta i ^ta n(®fi 

atf«c^, 'Jta atc^ aat ^a^a 
I atai ,®«s»fcaa 'sjsf '•jas 

^itaa^^fia caa^i fa^a «iaa. 

fafaaii a^K^, a^j, %% t^Jtff 
^a«^a ^aaataita ^n-ca^ 

aw fta^ata i ^afa^tca a^atcaa 
atai fittat^ ’i^^fsa «ica¥ 

(Cultural traits) «ltll, aa^m att 

awca nc'?—atiaf ^taai '»rtt-«iat< »r*^c#a 
aN?f«a c^ta-cacaa (Acculturation) 

faa^ faatca fl^ta a^fa i m'^ caai cncf, 
caatca tat aa^^t ^aa?tf5 cnfSl ^ta^a 
vtaj cnc^ ica w ati?a 
awj m^i ai t^»ita <««ta fa«ta 
^mw, c»tt ^n«rtr« ^a^a ^a^a 

'tfjx^ 'I*! catarata caki afcatf i ?l< 5Tfta- 
^tia « nra-nfa^ ^T'^tfa ^^¥«ta «iiar 
fax^ 'sital'faa caaa p m ^xi «fna fax¥ 
c^afa aa ’rat’ift ftt^xaa 

ax^i wi 5aatc8Fa ca«^f5(f, 

fenaptfa^ta fa#a^*t mf^ aw *ffaaa 
caata «rit*i nta i aaT«fc?c-ta ipir 
Wttti«ft aFt^wwaV'-^art 
wtf^x^ (?) ♦ffanf^as i |ftif, mpfn. 
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ww'« f^WTn 


w, «rff® ^«n- 

cntJl^fij c#it «t»f C^if f<i!; >T*itcar? 
uiv *rrafb« 

<Tt=5t «tC<( \ «tC^ 

« vi^cw» «(t*rai 

^nvff^ (De-Tribalisation) ^c*» 

vft I n*iiT—‘^rt^t i.^’ 
«rtc^t»isr, ^*r- 

i?K5(^tait9 c^ts( 

jfcfl sTt^ri 

nftai '»itwt*i^t ?c»ii 

I ‘«*{Pr«tcJT c’TtSls 


TTfl ^tit ‘Xf^ ^1 c»fW»r nftwtn 

¥tf, ^ f5t<n «rt?i*i =fw 

*rRai n^«rtc« if^sf-n'itfi 

»l»ltC«f5 C»hf*15^ «ltfhl ^1 
c*f«fi*i I 
Nw« «itP?t»i=T 
mm f^^>ri ^rfi^fcsri f^?ortc«if 

^tfll f5r5»ri =^t9l ^f«f^ ¥W I 

181 ^1 c=ftq 
ncM 4fnci ^1 

?t»11 '1^8? ifllT? I C»ltl1 

fsicsfria *1^9 «i<t^ 9t*it«*l wrfl^F- 
^t^t9 C9f1^ iriin fltcl I 



9^ti ^9 itci «c^ft^ntlSs « cit?i I 


ctttii 'eit'S 1C9T Cl ^tii %if>n « F'9^9 ‘:(^8Ft TOT. ff*|r?f 

(w) Tvf «i5(- aitii*i Tm II, fSfwcin cw^ 

tffci-t 11 itNi il=r »frii it cirilt ficii «rti %^«tt it H?ht 

'«it'^i ^1 '5f^ «inirf»ii '®tr?i ^Vm *ftii ii, ’^«%'« if»i cri 

»iitrsfi cm irtif® finifii«i, ^tnri ntiwi ttw t 

«mtfl« fcif^*i i?Hi-citiii iiifSiwrci 
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19713 ^wfcw 


«*ftvr ^cfei c«itvtT» fatten? «it«i '9 

«rt^s!^taitw ?!rn- 

c?i<ti ntc^ cn t 

»rTt«r»it«*t "tf^^ n*!t«f '« 

if5rft«rt*F -f'S' I 5it=ii ^1 

>Tw1^<ri ^ca i 
^tac^a a’?ai fa^ap '8(5f<sr»(a Jis{tr«fa 
’Ftirpii f^ca «itt»?t5STi ^ai atca, «Nst 
«itatrira ^tc? ^fa^a n*'?f^a <n^ Tsai ata 
ata a^a i 

iia^iata at«fra ^ta^a ^n>^tf^i?a 
acai f^i nfaa^a «Jt£’Ti 

aia»:9j «i£af ?5»iata 
aja^TtCt a??a aja^itcaa «tf?rc? aaatn 
^tai 'aa ?£»i <iicaa •^awi 
vtitcai <aa^ ajf^»j"Hc#a cfa-c^a acfei 
fenartf^-^^ifa® i^raiata arantfta 

new wwtw aia»ita\at's nwn 
WWW cac'® wra i natewa 

ca wfa'^a w<^afwa ala’ll ana^s f^n, 
^ta wtiteai nfaaf^^ acw atewi wten 

caatw an^ ajawta (Barter) rsrfaaaar 
cwatcasi ae^l, cwta weatwfla ;?£aja 
»Kf aaaa" «feataf^a areaja at^l aan 
anrsi, cn^ wtfaa w<taf«w aj^atw ww 
atwata cnatca aaw w<?WTa (Cash 
money) ana ‘Uni n^ara « 

n^wawaww aTlaaatajta fafaa arajnwtcaa 
wtatwaw w?rg^ awl i ^una catata fae^ 
,^wwfw-Ma fenwtf® natiwa wtitcal 
aew wtaw wea i '^n «t?f« ^naitf^a 
aftaca ^nnta a< Wa f^wta aaw« 
natw <rtr«raw i^ata ah 
wn^i wtiaa wtw f&atafaw at^nm 
^B«.na w wt^aaa ,<iwt w a?natat -rf^^a 
8 


wtataai wcaw ca^ii wtaf^%a fin i faWa 
'«rea innata -ttnw ent^ ^nntfw-w^Tfa« 
^a>nwfna <ia11itn ai wea ntaw itni 
ai w^atawa fena ca^ fa'^a^n %na i 
l-“f' awcaa fiS-f -ftaea caaa wtea 
n'^ata^f atafawa nfaa'^a at^ci, new 
new faf®! cniti ai natewa atafie^aaw 
w(»Taa^a nfaa^a ac^ci i #-r ntnw 
sraea ^nwtf«*wwn ai fenwtf^ cnt§icw 
'sta^a natw-n^lif^a -iiaf fafwa w^n 
aw aca nrna axa^i ^ wrafini 
afaw fws fwf wataaw faa^s «f-rtnw 
«tac«a faf^a wwena ^nwtfwtaa w)an- 
ataita faaaa fnca cneia, ca^a ®tn 
cwei ^nwtf^caa fafia wca atnata wesr 
ca na ii4 ajaatft, ajacata, wwtsta*^ 
wfaata ^taa §na fa^a c-tlaa atf^ci 
caa>, '5tat nat^ naten wtena a« wwjtsta 
ai entaa atnu® atewn i il5-t ntnw 
asteaa na<weaa ai ntitarwtftcaa na<n 
ai ntatai waw ntnena i wen 
atsa wtaw ca^ w^jtBtfa^ ae^ nfnwi I 
wa wen <at nwn afiat«r® cnfil ai aff%* 
^nwtf^ natwew i:a-wei w^fa« wca faew 
atiw I «aeaa mf a^watn Wa aw 
^twi ata ffci weaa ata? cwtn aTf%»cw 
ai wta awaaew fna aea faai aa(?tew 
at^ca caata ■m\ istn< aal wi-atnw 
(Bonded labour) wfaewa fafiff mwen 
atca nfaflw i ntnf?. ent^, cwft 
«r^ aay wtaw nat wtaew wtw- 
atn «fata aw^ wnfafswi ^awtea 
entt «fatf ewan icaa ataa w%caF at 
wteaa a^naacaa ^ataaa nt^cw lewi i 
wta^a ^anitatlt ^nwtf^cftatweaFtwtw 
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C 24«r 9*i-i0n nw 


wrir'«15rwt«i 


anr*i istT-^W'f ^1 ^ir Bt?- 

I ‘il«fS!« ^na?tf« c»rtSta 
f^at^ «r«rt^ Bt^ i 

«faij 5rMf ^r? •(ftc’B 

m 3Ttf^f® I ^I5*t 

Wtf^ura ^*ra f^Ba*i'« 

C5(«^t I ‘*19 9^c»f 'ora'ijc^ 
c^ar ¥t9 '®tcf9 c9 nc? 

f^vta 91 ’»rgr fentc9 c9 ^WW9 
♦ff9*:(9¥ '«?<4^r«9 'SI«f %tl9 «t5llfa^ 
?C9ff»l* ^f9 *r<r 9*9? 99 I n^ltCSf 

^tift*Il ^999? 9C»1 «l9li;9 

^f9¥ta 9tfar9 nf%t*i 9t^*ila c»ir9i fenwtf® 
«?tf9^t^*r 91 9r»ta^=j% cntSlc^ 

9i*ft^f9'5 99 ( Cftfe9t’riJ99 ^naftl%-'Blflf9^ 
^9*c»i 999 fi5i-i9 ^9»nrsrr« cn5?tc<r9 
*5(5^199 =999t9 9ml 99, ^99 
«rB« fai’fl's 9r® 9tc9i nc? 

f9irc99 9f^ 9ts?1 '5r«l»C9 9f?t9 *fC^ I 

^8r9C9t9J f9CJfff9 9t*I1 1831-32 

ntw* C9t9 f9tJ?t9l C9tfe9Nt?99 C9nt9 
9t^t9 f99*t9i f9Cart9 'SfB'S'51 9199 ^C9 I 
‘ai^ 999 C9ff^^9 ^9»C99 9l ]^9t^ 

9t9rt9l« ^ti9C9t’rj( 9tl9I?9 9tl9t9 
9rf9 9ti:Bf9t« ^99t9 ^19 ^tC9rt99 9C^ I 
1857 9tC9 fHntIt f9t3’fi:99 «1t9rtC9 
f^aft9 (1855) 91^ I Thompson and 
Garratt 9^9199— 

“Then without warning, a Santal 
inundation swept over the outlying 
regions of Bengal, reaching to within 
a hundred miles of Calcutta, clearing 
open the skulls of European and Indian 
alike, pouring out poisoned' arrows, 
burning huts and bungalows. All 


ended, however, as it was bound to end 
in massacre and executions.** 

1887 9tC9 999tf9 f9C9't^ 9C^, 9t9 
«f9t9 »Ft9*l filf99 =319, 9t9j<St^9 C99t9 
91^1 t 'fl9f9'9tW ’llSc-rs 9t99 

97991 ^f9a?l9'l *lt9C99, C99^^ 919199 ^:9- 
^^•riC9r ^t9'e ^^9 ’fCf C99 I ‘9^ nfl- 
C9f^C^ '«rC9f 9Sftf^9l^5 !?C9fb9 C9, 
9f<1 ^191 9^r9lf9^ ^9, f^l»r9«1l9 t^l9 1^9, 
^t9 f999l9)i:99 CBit9 3#9 919^9^9 ‘9®TtBllI 
C9C9r C9^^ *f1C9 I ?rC9 C«ll?9tn<l9 «r9»:9 
9^f«r91» ?9l9 9191 

99t9 ^91 ^n^lf«r99 9197 

‘*1^ 9ft:«t'Vl'9 "tl9^c9lSl9 fe99 

99C9^ 9?1ap9l9 I 

9*lffil '9I9IC#| JIC9J f999t ^«19 

C9^C^ C9f99lfe 9‘1-9?^7^19 9C^, ^1 9^91199 
9^*11 Cft*f9 9l«!-9l1C9f1»lC99 »r«l 1895 
»r1c«19 91^ f^99l «rtC9rt»!3r 90f 

«l1C9f1«ir99 91i ^1 «f9t9's: 

nl’l^, TkX 9ff99l9 « ^9l9'1C9t9tf9 

f99'C9i I 191159119 '«f^99 5?*f i8naf1f«m 
9197 C991 9l9 1 1911 9lW 

V 

fe9af1f^r?9 9^n9ft*i9 ^9 I 

«r1C9rl999if99 9C9T ^191 
«l1C9rl99 ^C«9C9t’lT I 9t999t9t?, 

«i1f*r9l9i9 ni»n:9 9t9i- 

«tt9 ^*raftr«c>f9 9i-'»i^l5r 91 fttyff 
9C^f99 I 

‘fl9f9®1t9 55{g-f fqfhj 

C^lSlCWa 9t9J C9l99 'S f9<fl^C9I 9ta!l 
«r59i«ir9 c9C'y 'eti, win ^iw? f^artc^n 
W 91 9l^1t9? 9C9f9i9l #9 
«r9nlrH 9f9tsT '®fl^ 99999 

9^f^9tcsil 339 9|!?C9fC<r WCfsr,— 
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The President may at any time and 
shall at the expiration of ten years from 
the commencement of the Constitution 
by order appoint a commission to report 
on the administration of the Scheduled 
Areas and the welfare of the Scheduled 
Tribes in the States.” 

cniSic??r 

^nartf« I 

ilt«fIC*f. 4C«rW 
5c»ii I citfcnw 

m9 fW I 

8ff*l Sft 35t«t9 
^»111 C»Jt^ nf«^^5T 

'« nc^ f^^t, 

m ntcmj I 

ortn ^nsrtf^w^ 

^tc««rtw 1^11 f^c-i9 ¥w 


^t’rtsr n^*jtc^ «i i 

sif’ftc?!? ^®3i 

stcafXfl *ftl5il ^^J**rt*T fe*f- 

aftr»5 ^Ht8f '« « 

’»itc»it^=r 4csr fifc?c^ t ji? mv 
»rt«, 

3T^f^*(tC51 

( Scheduled areas ) ^tCSFN «rtfir- 

^t=ft ! 

c^ 3T^ 'Br«i»c»i ’l^<tJt’lfili 

C»T -ft^rsifl «ft9l « ^Mum^ 

«!«(»»{ c<ft¥ «fCS(¥fel f%9 I 

'=fi «rc<r-f, 

sf'fTsrc?-!, *rt«?r5T 

« «iN 90 w c»tti:^9i 

99,693 I 

Pifw w% 

<»Tt3 

I <ii?t « 

j[^9\ •itc'f P^cwtfw 

®fff^ ^i«\ nfflnfn® c¥t 

^S! 'Sf^tJi *ttcsf I wjfiwt f^tw 

(Secondary tribalisation) ^c»l 

^19 I '®tw?r 





^ti c^t<t« ’sf^’TCsur 

«tf%'? Vf^u 

^ ^c*n—vii^ ^fg «r?(| «rt?l=T 

C<I=!F Sltl?«3 I 

^t*ifm c^tiS ci^tfS 51“*F3| 

<ir^-^nitf—»Ttfli f^c’51 «ir^tfl 

^f?ri «itc? 

'«rt¥n, ^KI 

®tf^f f^FtCfl «rS!S(t=T 

^itfli 10*’fB 

<rt^ «?t?i ^l*ttr*rfl ijtit’tM 

«rsi:i\'« '8f«^; 4 o 1B 'Btij^i ^car 
n^^tw 5 c«FtlB <ircf .^if^'f «ftfl 

^fNl cnh'Sf’ft^ '8l'«»: w^i « 

'Olf.sfc^ «rtc^« mm, JTaiir- 

«mr ^C9 cncis f 4^ 

,n^ mm nt^ntfsrf ^tn 

nt«, ^1 sit^r^rfl ceni 

ss^sf 5sifl I tn— 

mm Ota «ii^ JT^r isra ^Or 

atsf ^Prn ^ f’j, ^tc'® m%i 

fwi =111 ^t^css c¥t=t carHif’ft'® 

^Ttsfta® csa n»!®f ^1 «ftai «?1«r 

nta,f3ri3it« ^is^rtt^cn® =i51 
C^ uq^ »t5f aftiril f^Op® art9|5| 
m nU a. 

f^f ntt <ia m%- 


^fSi 5f!r— 

nat’i'l-Otfl^Ft® ntOj*! frtf c’Tci I 
TO m^ ^mc4 *ft®*ri 

^cua, c^Hf=( 4?l^-ft«jtc=t« 

’fa^*rN TO t5^>i-t: ^a Sdai 

*i^t^tH « aTt^-f^atrsra '«i'ar’tf«r« 

^^s^0[■^5 # «ia« nt^^i 

Vi I 

^^*{tc=ra >itsft^ *rt«il c’ta, 

'®t® ’jOrCt® 

Ot^'f^r, Wl Ora 

^tf%a=f (Danien) <sf^<r ^»fC^=T, 

-3ii?t«c?ifl »i^7®?r «rtTOtll^ ^Of^c® 

»l®T®tfl ♦f'gsr TOt«l fe?T! 5t®t 

(Flying saucer) f^^Z^ '«r«»{iSlT=t® *1^7 

^^c*rtSifl •Vi c®^i 

cffe TO FwaiT, a«i=r ^af®! 

^^*11=7 s(tts!as fv 

fiiai, ^tfltC*t1 •m (Missing link) nt«?t® 
Bfc^ I »r*i9f’®0i'« ^latOiTOfl 
®acf I taf® ^1 
=11 =i?it»iffl m *r?a, c=t 
nt^5i*ri ®»ic® ntc® i to =ic^ «ft<r“f^t=T 
« »f?[t®t-r ’twn c^tcf ff| 

cski ®®i c^c® ntr« i 
uit nt'sit® c5^i «tt«« TOi 
«rt7r 2000 ^itc’t, ^«r=T ^civlBtt>r 
(Lucretius) «f^f® 

•ntfl Ot&f^srta f¥f«fw. 
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m »ft<r ^t?i cB^i 

I c»f 

^Ttfi^C*t5 (Aristotle) nr^stafSTH (Spont¬ 
aneous generation) 

I 4t5 *ic®. nirt< ^i!«s 

^tnsn-'BrKf^ ?? i 

*rw (Pasteur) >ilt 

^C»!11 f^^sr (Sterile) c^tC^( 

c^ fi ^]! nt^esa na 

aia Cft^ I {5'ait»l (Tyndal), 
(Huxley) «f^<t fasitR^ai a»^c«i5r, Bf)as! ^c^il 
at*itaf%¥ nfaf^i? « f^^r^c^ra 'gff^ata 
¥*i uia^ m a^ca ^ca <3f«f^a 

=ftitc*fta cacf ^ ’?ltqtqa i 

1928 15»11®5( (Haldane) « 'e^ltfasf 

(Oparin) tfTcata 

’acaJT, at nalsn-Pta'fa'ta 
fa<fam aacw atca i ^t:*ra c4aata S<s.a 
^r»lt fefan "l'®cfa ©ta*!*? (Darwin) « 
•iWc^a (Lamarck) «ff%ajf^at<f I '^tc«ra 
’i^atctra ^ ¥ai ?C9ti, !|Ra*)a «rt«r^?F 
^n ^f^car^T, 

5ttli§rcaFW, «ijrcj;tr!iat, 

^•1'« fV| sititi- « I ajjtar- 

m ataa nwK af'«ara 
5rrfetfwtntfnca-t!t (Photodissocia- 
tion)« csFftatfVwa fanrart 
Wi—w an^itcira i 

fa^r«>, « sTC^taPsa ^rtsTisr far^ai «ii^ 

>ra c’lfcaf «P)a^ »?^8 f«f^fM 

^rrf»r® '« c<2rtl5ciTa ^wcisi 

^ (Urey), aKr*! (Bernal) «tg(a 

fniti 4*11*1 naa^artc*! 

VtTStC¥f*tt (Photo-chemistry) « caf®« 
Caffit^a (Radio'chemistry) faf»a 


r^-«rta8ia'3«i srspfaf 

Tcacfli I 

^ m cm ntfaa ^a*t *?{8a af«!{i, fff 
afafacK aplawa »i^tH c^t ^a i cn ’9?’! 
4a*i ca afiifa’^ c^rraf fc^tt 

I 1806 t:-'4raf fa®t^ atiat^ (Biot) 

«ra*i «f*ft*t ’ram ca, ^ntf^a i 

1834 cn^ 1865 i:-«Tar 

acaacafai ^'ftfnt'aa na^’fta f^a 

ca, t*ata ^sra aaK a€ata i 
?«fa aat< awi at^cstart^a—at 
•ar^a^’fc^a ^lacaa 'staa'la® afarna a'«ai 
fafei? aa i fais nmaa na^afta caat cm 
ca. fean cacat evta ariftflii af^at*i 
at eat ata at i 

^a.tfa'8 aala^ta -oatca^ tf^ aa fa f 
aaa^latca caftain^t-att*?!, fa^fsFata aiNc 
catBf cacaftcavT (N. M. R.) i af(C*att,1- 
C^tfH (Mass-spectroscopy) «r?f^ 
atftaf ca^V-rca ^^ffnc'S ca aa ^«Faaat< 
*tt«ai cncf, asta aiar «itci 
aticstatta, ^itranaN 
(Aromatic hydrocarbon), caa»l (Phenol), 
a'jtiS «otfa®, n^ai, 'sijtfacai 
(Amino acid)—at ’jfa^c^ c«tti5caa 
^ntata aca facafl's ai, fa^f^a^ 'BritfJR^a 

fag ^ntata, ca\f5tf 

n?t< I *yfaa^a atita i?lacaa 4f4f 
»p^c# 4ati 4taftaw gtcas <apr:g i 
^c*ia|a Ha cac^ttaar (E. S. H.) 
•ra^’fta «ftai cneg ca, aa*i 
^®a a®a fa®ta atai (ata g^ta atrv.i 
at9i ^jfgat’jcfea ^^a nati ca 
cacf ftci ata 4ata nt«ai ata i 

4ta *aa<8 aila'ta'® call gear* gcgi 
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'« C‘^-j(5 •tfflJitn f44l4*i f 

▼t9*l Vt^r4 uq^ '«?s;*ft« 4ft^4 

C 4 C¥ »f-^< r«f I 

C*fC4f nt«4l >^1^4^41 
45t¥K ’tC4?}®ftir «f^4jsis 5I4itt4 ^14^ f^g 

««tJ nt'Qll cntis I 'aTTft^NtaMf®? 
(Astrobiology) ai^|g ^^^ ^•r 

PWlS I ’jfif’fl'iT 4t^C?I 

44 K «<l*rsf'« '«ft4tCf« ?tC'$ I 

*4^4^ 1975 

4*r»i<*fi4 =it44t4 cpfei t;c4, ^tc's ^ arc4 
C¥t4 «r^44 *4tCf f¥4l, ^S1 ¥fl4tS 

4«ntf% 1 44t?tcn »ttr44t^®, 

nt«fli c^ict 1 ^1 

4W ^54, 44t*FtC"l5 f4V4i *ffflC4r-r« 

*4t^ir 445 ? ^44 ’?l§c^ 

4W4f4f firsts <<151 

ntis I ^icwcHfl ^t*f 4 tiiii 

C5C4 «rr4 50’ ^4. «lt4?S4aj«!4 PT^ 
4t3J 6 f4f^4t« « ^t?l 4H, 

4141- '« I 

^t4I54'34 5rt44*ft4tCS ^^fil ¥W 
^3f« ’Psr® C*f«:f4 I 
1975 '5[:-«ri4f ^ at^t^tt4t4 

C4C4f ^m\ ¥C4 5fC45F 4tn 44114 4C4r 
w-srcf 4t4?:« nt4C4 l ^tCTP oj^fis 4t4t4 
n«^4 ^^J4>1 'B14»C4, C44tC4 4S44 m '« 
'«'«ltlJ4fir^ ^44 4t4Fl 4^4 1 «rt4®f4C® 


^C44 4^4?f%, 4fC^t^C4t44 

^rfappl 4^t4t4 4tftf CfW4 41^:4, 4tJ^ 
4444^^ '8f^4C44 4"4C# 4^^ 4tI1t 

*ft'«4l 4^4 V( I 

<4^ 44 *r4l’P1-f44Wt4 4f^ 4'®J^ 

«l4tf4« VI C4, 4«r43fC4' «rtC44 «rf«4 C4^, 
^4^C¥t4 f?4 f^4 41» C4 44t4t4 

4t5C41 ^44 «441 I 

4t4tC44 4r5, '4t4lf4«C4 

«fp f4C44, «4jti:4lf44l, l?tl^I^tt«f4 « 4^4«: 
Sf8?t4 41*4 ^tCfl f4®lt^ C4t*lt4l44'4l 
(Ponnampcruma) ^?"4f«4ffll4 ^14WW 
44*^4'! 4f^4t« ^44 44t<f cnC4tl4. 

4t4 §4t4t4 l^C4l 4ll§t^4-'44 f4al*l I '4^ 
ftar*! I5t^c§tr4f44 «rfaF4t4 «1Iff4t4l 
«f4l 4tl4 I 1972 *44^ 1973 
»flV '« 4^t^t"f4t4tlf4 
41 c^c4 4ti:41 ff 1 Vft 

Wf?C^nt4C4«[t“f1 ^41 4t4 I 1979 
’3[?"^f«4C55 4r44fa|® 44t^H4t4 4tit4t4 
nr44^l|4t« flCflCll 4?r4r44 

44 4f44f||4l CS\ «rf4fC44 C4V«4f4C^4 
4C4J^^t44il ^5f4r4C^Ht« «?t44 ^tC? 
r<f 41. ^14 ff4»r ff ¥4t41 4t¥4l 4tC4 ? 
C¥tf5 C¥tf5 «ftC4t¥ 4f4 ?C4 C¥t4¥ 

4f4 4®J^ 4¥J ^4 4tt¥ «[t4 4[»t4l 4f4 
C¥t4 4i:T«'e ntitf, ^4i 4tw 

f¥ ¥4C4l C4 4Jf« 44C^ 414141 ^4 
«1t4tCf4 4tilC4l C¥t4 4l¥«f¥ <St4l C¥t4 
ff4 4tC4 t f4f%t ¥pf¥l '8 f4ff 44 ¥^tC4l 
4C4i:¥ 4141 r4C4t—^4 Cfls^ 

^14 C¥l4}8| 41 4¥t3f4 

fe«.4-C4 <rc^4 C¥t4t4 r 





*i1i;5rr^ C'^cs 

I f^wftsTf, vw 

^ntf^T-f^rcsT? aR*ftif«9 >rtflr ’TCf *it??jr 
«jtaF '<*151 c^, 'Stf 

?tf%*rr c»r sPisR^mts «rt? 

w ’rt’i^hi «rcit^ir ^caf^ *ftc? i 
i99w mh flt^?f, 

5t*i?i. «rt«f 

ffaisf fentcf »i^c«?f"i ¥?ic^ ntwi 
^c¥?r ?¥«! ¥[^^1 cvfiT f^n<c??r 

¥C»r fe*t¥?[cn »i\^=r 

^Tm 

§«t=R ¥ic!s I vfliT^ 

«»r«j¥l9 ^taf «r¥f«af fe<t¥arni '©‘T^r^ 
*fmi t¥t'® *{ttfl I ¥rtisf 
c»it¥»fwi c¥^*r W’Ts ^tcs c^? 
^ wm *its;c^?r <ft¥-wi af'^"fs 

«r¥^ ^ci feic¥i aiafts 'sitff 

*(ts?cnf «rcftaf^f <ft¥ ff^*i 
¥Wtfl¥««1 f5¥l ¥?r^ Ifrsfl 

'5t«t f*1 ^«f >|«^< ^^VH^VS <ftw I 

f¥^tr^ ^t¥ n^citJ{*i ¥?t 
¥tf, ^8t« Wt^r 

^Ws ¥i«c¥ I 

c¥t¥ €r«fir5 ¥twfW¥ ¥w c¥t^ <rttw 

fntmi «rl^t« ¥<ft^ sii. 

if^¥ %%tcf art® ^rfw 

»rtu»ri ¥arj ¥iji ¥flti 


c4tf5Jic<fC¥ ?tnt9f^f «ffapThr 
«r®« ^z% «rtc¥i c«rtl55fc¥ ¥t?ti 
¥^r*l ¥11 1??, ^¥sr 

^NtC^ ( Coagulating bath ) ’?^sr>i^C¥ 
¥f?cf ¥r?rt¥ fe*f¥fli:*ffl »rc¥ ftf^n 
JiKins ¥t'rn'»ta ¥ai »r¥ ^i C5?i, 

^?f%, *it¥ ^1 i;¥C5i f^jrrt^ 

?tfi ffl I §ntrf«i¥® 

i^¥r®® ®tf<s?i atwt® 

cwati fwciir^i ^'JtK 

»TU?r^1 ¥t® *15, ¥t«‘l ^<1^ »lt^»T art Htt¥« 
¥5f?i ^¥l8s \n ^•f¥i«l ^ti¥ C¥tar fifff^SF 
ajtflfsirta c¥f m¥ «¥¥ 

♦ 

4¥¥-C¥t5l C«rt{Bsf ( Single-cell proteitt* 
5rw*f SCP) f!i¥H*r¥3i ?c«¥( (III ^ 
’ll a?rc*f9 att®iraj¥ ^•rw 

ssf^lir, ^t3 fen¥?(*i ¥5*1 ¥i ^rrPrtf 
c*ftltr»iwtc*i® ««¥i5 I 

‘^¥¥-c¥t’i c«rti5^, nt^i cart¥ fq¥tf3r% 

CSftISflf, site®® ^RSfR ¥t® «lfcfl 

>!*»rc# ^'t^ cRt¥m 
aiw ¥ft<sfi? ^t»i« ¥r5f?tR c®»r^r 

fitnti ¥n f^ i c»i^ *rrf <«¥aitv 
aRtiiii art® ¥1 art^ 

«r*rtii ^’(tir ^*t¥«r‘!fl «t^f^¥ 

«tf% a^taf^ C¥RJr *111? f^ l 
A, ¥'rt«fr-‘a»rr fUjlk 

jrrtfiR, fSutPR, f¥§tf*i«r-C ^i aut^jfW 
amfif®, f¥ ltll¥- D nvtw 
* f¥ ¥TtRft^1 CftRfm Cft^* ¥Wtij-29 
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^rt*r^ ftcs 

^ntcw «r«® fr^t i f«^tfi[s(-A ^Vvfwfetfqsr- 
D (Margarine) >r:f 

cJiitcsTt I nHr®r cf-rn^c? 
^ »r*[J >ri:«f 

cn-rtisr) Vi «tt5T c*r"r9fiii® 5fc»i» 

<rtw>it=r ®i isf*ftc=n v i 

C TftN 

it^i *ft%, ^1^9 

'6 9ft'5i*?l’i^t9 »rc«r 

c^intcHi V I '^t V >THt^¥?i*i, 

Vt^9F«ft*f >919^ ^C*|9Fff« 

V <s^mv ^nt5 5>rNsT- 

f^WttSfa wDflS ! «lt9« 

«, srcfjl 

«19f^ 3*jtf»ir ^faf® I 

^C«f, nt*6tiT CtH- 
"•(iic® f«&tf^H-B, 

®jt«jpf®t*[ € c»lt?1 C»I'*ftW1 I ftfll 

vw «R>rttfT9tc*r® w ?f«ar« 

9Rn*f»? c»it¥ 

^ntft^nfn ®tc?a artt® 

^itf ^ri I c*rf®9Ff« ^rrsr f®&i- 

^ntwt^ av c®*i^ 

ctfftlSsf® nf?Rtr*i «rjitsF5r i nw®i 
c<r*f«firc® c^i^zv c®ssr 

C?tl ^tl s?t I ff f 4ftFJ c«rt®fiic® 

9ttw, vcf ^mw c«ftf8r^fl 

«r®t^1 c«ftl8csr« 

S!!-® nttS I 

«r®t9 c?^i ^ti 

cnjg »lt^fn5T (Lysine) I ^«lfcs>® ( ai9\ 

^ ’IWT®) «rtfiw ^ft« 

f99^t*T 9(tc«F I c4ti§csr'« 

•itIPfw *i®i «rtc® 


*^JtPi® 

9fjtn^<tr?r fr®>i fentci <sw® »if9t fc«f i 
fVf 49^ «tjtfiicsri ^Ttf»r5 

cm® mw ^c»f« 

3Ttsifirf artcv!! ®t®i vw ^^-fpTc-f^ I 

ftf ^i^zv 5it*ifsr®f <rf?j 

’T^c9i9‘t ^flc® ntc®=r =11 ? V 
^n, ®1 *ftW5T I 

^tcn <rt®-r^«t=?^ai 
^1 stafsr 

nf»i^ I «ftnr, siffiftsi 

^C*f *lt<rt=19r 4m 

C^Ftif 5f9C¥ c-(t«f=l, '« 

lt»rt«f^9F 4f^lt® C^ f®t9Ft« 
c^^itPr® nt'«9i ®t^ v*i\ vMh 
f9=i I ^f^'« »it<ftfl*f®: f=im 

V> <«{B f^l 4tf^4 Ctt¥ 

V I cni§tf«nt>i caicv® aiKiflJf 
4^® ^91 ^c9ci I 1884 nt:»i cnc|f%tr« 
4^1 ( ^1 ^\m Bm =11) cHzw 
CATE'S? ^Ttfn® ( 91 <lt«11 6l»l) 499 4V® ¥11 
V 1 cnt^tl f9C¥ Cl 11 n¥f® ^5?lll ^1 
«l| C4^^ 47lfl^ 4ir® ¥11®lr® C9fW 
«iJtfii:®i fi4tni ii¥ '»rti'e ¥[C9¥ fffii 
flfil® 9f¥C®1 ««1^4ltf«® 4*t^ 19t< C9:¥ 
C!r?W 4nfl®t¥ 'J9¥ ¥11 WltlJ fll 91 I 
‘111 f¥, 1917 '« 1918 Iftl ¥ Itf^l 
i;¥'itc| ‘fli ^ntcici C5ri¥ njtfi® 4¥® 
^C¥1, ^1C¥« If f^cll licll Hi C9I¥ 
Cl® I n® 20 iiri H witi TOf- 
Itfl lltltl ¥11 ClCll fl®1l fllt?l 
cH lin iTfrl !arti:<{fric® itife if ftiititi 
4fti-irt® cnclifiiitcii •ifiS 

C1C¥ ifl II Cf If IJ 4f ® ¥11 lt®1 I 
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C«fCV Ht'sftfSH ^1 *ltt5T -sr^li 

^3! I ^§1, '« 

«ta «rtt’s *itfrr^^ 

’flu Jff I »rr«fir 

c«rti5sr c’’(i¥ sits^c^^r cwcf^ 

f^ntr’F ’Tfiw fit'® I c^i^ 

f^an 5it«fcat iil^^l 
nt«?l I w ’tw (^’sr) 
cncifrn? f^s svcsiii i 

ifl^ I ^it^f^r 

^t?l Vi, f^=flS ^15 

f^9[ I <2r«fsj 3 f! 5 ftail, csilf Utnt!(f^¥ 

sft«fC5fa CKt f%|^i fij 

•(fC55 I ^t'Stf’r’f 'ajTtf’TC®? 

^«fc^r caft^ ’TW’f ^tc?, 

f?F^ ^nuuif^-s «i-r«rr5??r ^t*ff^^ csft^ 
® f^cart^ ’fW’f n'S’ilu f^cT 

I sT^csf?^ 'Bft'fR’f 

(Molecular chain) 'sft^tfl •*ft«ftf 

f’l^'g' V “fWst c’ft=(l§C'® 

«iJtf5r®-’f‘5f <ft¥C® *11^9 I 
?R»f siT^H ’IT’lftil- 

vtJltffl ^rt’qtar cnc^?r cnt^isffsj *ttc5 i 

»Ttftm 3f|s v\ c^c® 

ntw I 

’Tt^rC’Tif !^15 I 

c^fcai 

n-Propyl acetate, A-undecalone 
methyl-3-mcthyI tbiopropionate 

iso-pcntyl isovaIerate-«<l?[ ’Tt^tC^r 
^tf V'fl ^tf I 

5f^?r apje 

, 9 


^9I?t5 m ’Tt’l C^H ( 

«rc5tTO ^1 

’f5l V, UfTtri^ 

fl»i c=«[^ I ^tar 

ffajs? C^H’f '■ICSf’f C’tCl, 

c®j{fsr 

?“r-*fC5fC9i ?rfc?f9 siC’fT f«^tf^sr 

'*^itr»rRi '8rjtPTC®5« irt*i ^rrs^?? i 

'«r5?s*i®fc^ '«rtsiwi ’ttfa, f 

Bfi ’fw’iltf 

'BitTstn V] V, '»(tntlt 

s(i:»fT ffw*! ’Tt’I'Q «1CST¥ ’fCH 

I 

®*f*f 

« c^Vn^i .^r^^c’d^ 

'«ltfl^ =fCifC15[ I ft%5l c«rt{5iT 

nc«r ’it’ri i 

c«rfc?i nksrit sfJtfSif^ 

^|g?j (0^ «f?ic*f? ^x 

?rc5? C®t»l1 I 'AZ-^Z^ fir<F*l- 

’srt’lt^ f|»TtC^ CJFtfi®! 

f»r®J^ 4^i5 ftfst »iaFt=T 

I '«[’fjtn^ VK c?f^c5ii?5T, 

fAZ^^ ?rit>T (CH 4 ) '5ijtcsitf^5t^ 

(NHs) JiwT '®tn*itait? « 

5tcn V, 

«fJtPr® Awnzw fti 

I «(jtf^c5?i <«’f!8 

ftar*i ’fc? 

^^1 ’{C^ ^31 3t3, vaffB 

*tf»!«lt3 (Polymer) 31 

*fTrc<i V I 'A^ nf*\3ta c^ftftc^s 3 ^ 
?3tn^j cf<ri 3t31 <€3^ .§ntc3 ■sft^ 

"fst’lt '«*rtt’f S’ltw-ftwr^ 3tC<C«« (Ber« 
thclo) wx^T^w ^JtPtcsa >ftf?fW sf^- 
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(Glucose) C®’lf§si 

(Dextrin) 5pC3%5!=r I C®^r|if 


^tc’sf fitntcsii ^ ft I 

ft>f%!:^ ntft, ^fr<:®ita 

Rta^tjsri fti^f^ 

i?c^ 5(11 tn*i5r ft, :i»i 

St,t^t^ (Fortnose 

reaction) 3Tt?[TC’IT Tsi*lJt^f®i?ftv5 C^c^F 
?F?I1 *ttrfl I <11^ 

1861 sftC*T 

(A. Ottlerow) sfflcsitsf ftf^m 
I 


?8j^, « «ftfiaF Wf. 

c^tir 

sft c«fc^ ?;?[ I fti 4^3f ^tsf 

¥c?c^ ^ftsf ^*rta nfs*(ii¥- 

'®ft I fft*r Bft, c«ft{5sT 

C*l\f»I¥ ®ft ftwt5?l3l 

^fts«fc»(j| '«it5'?j ^c«ri5» 1 *11 «tcft^5T, 

'51 ^r»l1 *ft'5-ft^r^C?i{ vtft’tfl 

3!®*f i^C*J 1 '®tK «I|| 

’T^esft'® *lt® ’^‘if «r-|^ 

^Sf*1<*ftsT *ri’5J"Ji5f^t5 «ff ftiSf «ft*sic^w nft- 


c«ttfe'?»ip: «rf® 

f f^-ft®t%i rrtftt<9 5ii*(i tf^ c^caf ^fts ^^5 

C«tlj^il>i^li ’^FCaCStH i ftftjjfS ctC« '»1i:s«*F^1 *ltNC’T« 

SI'S I »«?i ^*rt«m ^5 sii i 

^fs '«fs'*ftft 4t:^ ^91 c’TC'® ^tc« I 

•sjcatu'® ’{t^a <rt?j ft>itca fsfftafg aja^ta 

^al ntca i «rlc?a sitaj fifga nfaJitci c«rt{§5T i ^t?r«i'e 
'« 'Bjwtw awj >ii:aT ca "ati:^, ^ta Ji:f ?^raa 

C4tt5cs?a *ft<f j I 

'satft^^cHa sftftii fft-ncaaai ?«n*Fa <ij&-ft^ttna a^rtaa- 
ft®t^ ft. (iia^ '«i:aa ®fi^. •ift’r at«aar!5 ^«fa 

^pcar^j? I ^tai «fa*i'®: Jitaac'st’ffl ^ca »itatsf nftaft atjl^iftaft 

c^tat^® ftfti:a vr^ ^'5fa *Fcaa i ^tana cni ca'sai 

^a I ^9f c^rif alata ^ra atftia ftftacaf "fa ai'S cari^ caata 
♦la ca^ »t*p9i ft caf'sft^a n?tc<wftn ^a i 

^fti i^c^a aw ^ftta ftatatn «rta a?ftf^ 

atai car® ntca i ^a ^ca aiaa 'Stnataita «rta fta atar 

atai 5c»i I ati^iailScaf ft?a «ita« ♦fjfft*fj-ftffti ?t»lttai ^c*t I 



?rc’?5j*rN ¥c*i 'SN^, •ftff'sf^i «rff® c^c-f cn 

oifwc^tc^ '8if« ^£5 5f5i r^?f<?itcn 

I ^t?)^, '« c»i%c^tc® '3t^ 20 

^9i9 orc-r <n^ itr^rfl ^tcn i 1943 c»if%rc^i ?f«5»tc4?r 

^>rc*i« '8rH’tf^fl«' ^tis •^f% «<t*f5!c*i ^e ’ft^c«“(n3 '»i<^-^t?>tc*iT 


r 



nt8?tc’» ?5(fc^r3 f^src^fl ^'f^ti^i c^nm (4tc»?) i 


cncici I ¥«rt^t^j c*if%c^ta ’Tm»(tcH 

^«^’tfl I fI* '« c^\«r «rwttn ^t^r% 

m «rK 5t*r ^t?t« ^*ii fHfwtcis K»?- 

n9t9 wfr fevnmsff wiw irt«r T%n ^n jfll i 
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C 24-t 9*1-10*1 *IW1 


c*ifiiTft?i 5t%i 

«rrt 12 * 1 ^? 'Bif^apT^ 15:1 *itn 

c*if%c^i ’fcJis ^Ttntw 
c^] ^iHtw'e 

^cki I 

1950 *TtC»1 Sl|>T^C^?f <ft® '« 
c^t?»inr^ *f?fr^i c«fr^ 'st?^ 

^^:»T c?t«<rtf *p^^i firc?t«?*r, 

C*T f^^C9 ’ft®? 5t»{tCl> 

*. 

^iHtra c*f-f *r^a 

w f%fsr ^ ’Tn'ST? 

I 

1964 CNf^t^l CHZ^ «ll! ’lfisit«| 

'«ilJ(*rt^ 5?isi 

n^t’fta wcw I *fcaa ata ^pai 

^ta^ ca^ nfaatc*! I ^-a^a *fal5jfi Pt»itafa 
na ^ta'® ^aa^ta 'sitatata aja^i 

vcaai viia^Frei^ att®Mtwa "“iw a^a 
cat^ afa 1 ’f® awia ®ta^, nttf^ta'« 

?tn<jc8f ^65 a'sia^q afa, na 
ait^t« ^E5 afai^tff ^«^- 

♦itaw's feaf® ♦ffai>\f^® i^jacii 1 
"BitaFntfa^ta, lata, 

c^atraai, at»!a, aai^i, aftl^jit's, fS^faRai « 
^aat «t^r® cac-t's aF^iaRl*! afa-ratf? 

^<.nt?ca c?*n ^\z^ 1 fa-r a^a 
5ftaata a'w caftfc^ «rtw ’ta fev 
•itaca aFiam «<ia^ vafnai « 

^tfapspta faf^a w:n« a'sia’pa ^ta 
^^*tt?ca c«tail CBftnt?*f I «fr® ^iia- 

’fa ^sfacaa ^z^ ®#a cata^i’R^ 1970 
»ftc*fa catia^f -ttt% ^a^ta ?tca ’t’aftfa® 
?ai ^tai^ i 

^ta^a^ a^atca <£tt% aisa 4% ^ca 
at«niaiia S«.ntaa at^ci, cni near entf 


n^^Jl at'gri a^ca 2-5% atca 1 ca atia entn- 
nwi ®ta cataftcani ’aai nm 

ai «fcn c¥a»i §55 a'^ia^'i n'stfa ^«.ntatal 
ntaF-na’sta vtk natata n^a aa 1 
c?a«i ^65 a'na^n artc®a ^fw a[C’il ^ca ai, 
fen^'5' nfam ('«»taat«al |®jtfa ). 
nta, n^a’pa « '^aatfaa aratn^-§= 
aja’ai ^cq| asca na®f faaa nH«F®ta nca 
ap® «iiifaa «?e® ntaca i 

nl3?tca fasra ^ili% ’tiaa 

aftatat i 'naa f^, 
cafwcari ‘ataa ncaa’ ntatiar ®ta® 5 
aica ai ^a.ntaa ^cac?, cni nm d^ge^® 
caf^eastc®® 15 aga »!tne®i 1 ’leaaita Tcn 
<2f||a a'na^si ^c^sfa ^^.•ita'a <fla^ aitn^- 
'®tca cni aja^tea nt«ffa ^a^ ®ta 
caatcafa ^^a ^fac®a 'Sfcaa^ artaata ncaa 
a'neaa nfaata faiaaa^tea cal'? cnc^ 1 
Tin «itafcaa cam atn'Bitain ncaa ^«.ai- 
acaa fa*p cac^ '«ali ca fa?ra ntfa^ aeaig, 
^fm near? c^il I «rau «al niw fasra 
iflaa'® «flatcaa n*^f arata^ ?a fa 1 faeaa 
cac¥ (fa. ^an. 480) vsi^ih's «itatcaa na 
'ntae® ae*? ^aa^ caena ^facaa 'nhafa 
a^a aria atac® 1 
n^a aaeaa 'gti'« na 

aena wm faf®a caen n^w fastiaa 
'!?5ai aa i 1963 nfen ^ta® aaea'nta 
a'r^e'Sfaear «ri?cata *?ean ®^a catanncf 
4 caen nt^te® \ f®fa ®t«e® ^ar ntn 'nf®- 
atf?® ^ea cafareai wte^a na ‘«eac-r 
catneaa atf«a®' 'STfH Tcan 1 'al n^a 
aaeaa ne*ra 5ta lf®aeaj| ®ta®, ntfwa, 
cantn, larfein, «t^a, IS^^fnai, ??ata, 
«ttant^«ta caen geaeg—faena 
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'st^ns, ntf¥8t*T« «firc^tc® 

c^ ^RsfH nt«^i 

c’TCf, cn% *ff95(t*i ?*T»i «(sr '« n*} 

6t? ?Rfl m •ft^n ^ti I 

^tcn? ’Tisr 

^9® <gfti:^9 ^Of I ^^iSStfai^r 

wtc«9 ff9c« ftsr? <«t5f ftrnci i 
'9^fai9 »lt9 <119^*1? '*^^'51 C9^. 

f9c-(9 f9C-f9 '« nf9C9c-t?r §*rc9t^ 

919 ^'®f9 S99t9 31^9 I ^9^ 99^99 9>'5f f^a 
«fc93i*n « ^«.*ft?cj?9 1960 ntc^i ^rt-t- 

W1^ 3FC'ffC9-n:J^9 ^C9C^ I <^91 
^f^9t9 '9f^^t^Bt9 5T9- 

C9tf»t^t9 « 9rtC*lf99t9 »r9t9^f9 

9^11^9 3!?'9 ^®f9 9fr9HH I m\, ’t^ii, 

?nn—101, 233-9f^®, CS^Ffsf, Rsit«19-123 

^af, fjf. I*i|i5-1 « 2 

C9ftKt9, f9-l 99!-91, C3ltJlt9l ’19-64. 
»lt9»Tl C9tT:!5f1-64 « >199^ C31t9t9l Tt^, A. 
f®. 15-27,95tlg^ C9l5'o-l, ^t^9t9-3, «ltt. 
HBlt9.-7'«8 iTR ^tPff99l talc's 9W'9, 
“551 *it'«9t^ i»rt?n ‘^9^ c9cnf«9i c^mi 
Iwtf? 91? 99*^9 319r9 ^Sf f9C9 ’rC99ll 
I ^tlt^t'S ’fl<tC9-t5f 

c5tnjti^?i, nt’fn C9«>3r, <151 S9i&,f¥ 
^»n »lf1 9^9 a^tc«9 ^65 

»1\^9 ^8f’« ^3^ 9nCl I tr^i9T*l 
^9 ‘9f5r^t»l9t9 f93rfC^9 ^fl" 
99ti;T ^9® 99CT9 ^t*l, "(’ll, C^% «}t59, 
c*f9t9i, «it3?t9»r« «itcnt«<9 

f»\ci I C9^ W ^tft« «{»tt ^ 
’9ts*9t9'« C^ll 9159 I 9^c^9 9f% «fC9ti:»r 
^f9¥«9 C«rti5siw »tt*l9 
»»«9 9:aic^ I *ft9^Hf9f 9t% 

«rcitc’f« «ff99f ^9^ Wtl^9 9tS|, ’JS, 


9tf5f, 3T9tr9JT, «t'!?f®9 ^93 «f9C«f9 ^®r 
^91 9C9r9 I ^93 ^CSi9 
‘Hffel ^9199*1 C9Cf^ C9t9rt ^tC9— 

3119 2fC9tcn 31^1^ C^lfSs 1 ^U C 9 I 4 flf® 
4tt9 6000 C^fsr nt«9l C’fCf, C9«ftC!l '2r5f9^3 
^tC39 C*<C9f ^f«91 a® 7C0 C<r:^ 1000 
C^1% *ff3i I / 

C9f<V#9li( ^fili 319^19 3T*(t9ti^ 

9C9 S<1~^»f53« 31\9’^®l 9J991 « f9f91- 

9J9’?r9 I 9f99tilt9 C9’«91 9t'3f|‘C9 

m r^m ¥9[C3 91^91 3?t9t9 

9t3 fvft9 9!:3f I 9t9^9l ^9919 

«f^9 nn I ^t59 r^ii 5tfnc9 

nsf 3t9l 9tSftC9 f9a?C99 f*?C9 I 

’ft*l9 9-??t9 9tarT9 C9C9 ^tC'f I 
Tm c9 nf^sirt m 3t9 ^«;s{t9 

9f9Wti:99 ^ ®r9 I 9Jtnt^ « ’rt*l9 

C9 r«fC3 9t^C99, 3tC3 Bt^9l 9'®1"f 9C9 
I C9 ’ft99 999 f*f| 

84 5t9f| ^ft9 C’|C9, ^9919 3t9 

fng 60 t9 C9*lt ?t*I ^k9 I 
'8ff9'9 '5[t“5^ 999 *9^ C9, ^<lf9^ 

9t«?t9 C9C^ ’fM f9ft9 f9C9 9f9t9 afC^ S^- 
9fC^fC9-lsr'*99 1^919 'Sl%3r <999 
ntilRt I >99 ^'3C9 aft^TWl 9[C9C«, 

*Fl<fC9-r9 ^ ’I*! f%5IC3 =19 1 

C9% ^p3r*l §9.n9 9fC9 n?/® 9taft9 W£99 
9 t^ft 9 519^91 9 tC 3 919 =!l 9 t 9 , £»[ afC^ 

’fW® 1^939 «rf*l C^C9 £9'Q91 *99^ 

9f£’frC9n£5C9 *9^ ?t£=t 9t®ft9 ?9 

Il9f 9N9T9 WH\ I '»lf9¥ t«.nt»fC=T 

^^»rrt5 or«9i c99t£9 >i9¥f^ c^i^rtc^ 

=rt«£9 3t9 f9n9l'3 f tcaf^ 9*91 f£^ 1 

9^9l£9 9*f9 nni ^^nt*f£=i9 cm^ ap« 
#C^I '<K¥,9«51 >19?f t^«t9l 
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45 5r»! C5 5»’af5r 5i5C<^, 

^tR5^ ?C^sr C5?tt5»l «tt?t 

®N 5f5*rrt5T c^t«»i»ri 55«rtBi « 

5tsi '®t'« >*^ 

^®ff5'»’tsi fe«.ntifR5 «f!?>TirC*l5^ 

3 t| 4 ^ 511115 ^5 '« 
ifsT 5t5 5rt5 I 

^f5^5 f5f«5 C?C-t5 «rf55t^t?5 C^C5 
5tlF5t5 It.lIlt'SJa ^55^ 

551 c^rtls^fn^ii ^n^ ^t's ^tcn 

nci^ 5T^5 55 =111 

« si1^ctfC5?JS(5 »rs(5tC5 11^® csrlfsci(5 

5rtC5 45 «f5t5 
«frlf5C!?1 «|Jtfii® C5C5i 11^5 *fci' 45t5 
«ll5t«f^ 1 ^^5 C5t5«in 5'^»)tcsr 4^ 551*13 

'»lJTfel '5llTt^® 51 CfiTtlSlW ^^nt5C5 
5jt'5« 5t5C55 I f^f5 C5^C5t5 «ft5^ff®5 
15 '« '5^1 ^555 C5Car5 (International 
maize and wheat improvement centre) 
r®C5^5 I ^t5 5t5Hl, ^t1t5^ ¥i:5f 55C55 
5C5I^ 4^ ^®5 55^15 'Bjf® *a;®55 ^|l 

^^nt55 W 5151 5t®H=at JTtitsi^: 
c«itiSi:55 «i^®5 =in ^nt5t5 '5[jtr5C5i 
5tC5 11 5m| 55 I 

f«fl 4t 4ric? 5l»1tl1 C5. a:*f5“2 

1TC1 451?t^5 ^trs 5C5T 1t3fir^5 

f15t5 C5^ lf55fC*l 5C5CI I atlf- 

2 Brt^5 51 515' 1tC5 

45 ^ 5*1^ n’3t«r5 5t5l ^t15 ci^l 'Bftapt’* 
SS5 ! 4^ C^im 1C555C?5 5t5*tl, ai:n¥'2 
'9ft'®t5 45^ 'Sfsf (sft^5 n^^arci 

^t5i itifii-wr 4^- 

'Sl5t5 '8{t^15 ni'l 5t55 I 


4?:?5 il 111 c^rtfei-’fjii 
5tc®5 5^^t5 n(5C<l 4^ ®ft^5 
15155 5C5 I 

15115 5t5H»t5 fi5\55C*l ^t5l «l5t»fl 
515:51, ^1:55 ic5r 'sr-arw 5:451 4^ 
4^flk f5a1^ I f«fl l^w f5sr5 15C5i 
5:1:51—11^ 5C5f5, 4rtnl 

^:5«5f5 5'<s^5f <1511^ 5:5ff, 

4<n'« f5Sf5l 5:® 1tf5 fl i 

4fH5t5 f5f®5 C?:“r 5^1-C5^ I^ST f5sr:55 
5^n5ff^ '8I!?15:'f5 ^ci Ft*l fe<,1t?:i5 
C5tT?tlj5 f5555 ( 12.6.71 C5:5? 

?f® ) C^«51 5:it I 

4fl5t5 ^Mf?15tfl C?-r«flC® 

1970 ltd Ft:i5 Til f 1%5 C5 1T5 C151 
f^:5f5i, 1971 ltd's 5Bft5 «rt:51 

5t|5^d5 It’S 'S 5f5 1^11 451 4^ 5d 
5Tl5t5 TC5 f5C5d C5, 4^ 
wf5?^«.nti:i 45tf5¥ 11=3 dll f5:5:5 i 
1i;3t«fl 5d1—n^f® 5taft5 55 « 55111^5 
csltdfi I ®t:i5 5«ti^ ^:u5 C5 ijef 
1^511 4^ 1^11 4f^« t: 5:5, ®t:® cm 
itdC, 1963 Itd5 f®d55 ltd 4|T55 
1*571 r51 123 45^ 1970 1td5 'atltl ltd 
4^ 1^^71 T:1 f»TC5 106-4 4d ttf^:5:51 

f5lt:5 ^C8t5 T51 C5C® 1t:5 C5, 
C5<f^ ^«,1ti:i5 Td Wdtl 451 Ktl 
atHtltTfi?) d5 C5tT 5t1 5«tll5t5^ 
Cld nf55® 5I5C5 45^ 1970 1td5 1157 
5ti 5?jtil5 at4iiftf®T 5fwt:5 sftntds 
ad -r®T5i «!r5 aid 4:i irtf%:5:^i 
aid asprti m 5nrf5»i ci. at i^i 
atntci5 citt 70 m ti ®ti 5:51 

arid cm 5ica, ^i^:«5nftit5 80 it 

ti I atnti I5vt5 4t fk^ nfiiti 
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mw Ftc»sw 

^t^=n Pt=T 'Bfsr w 

^r»i wtnt^ jf^^tr^iii ’fti 

150 c^ftfe *ftw5iT I ^tcirs 
?l5fj 3 f\W 54 ^tsftt 
®)f^C¥ '»lf ¥tcw •it’ttwi! 

a’lc^-r, vtr^tf^i, 

'6 ]?t5T—>11^ <ft6l§ C*K 
^a^t9 *1^® ^t»l ?nici| 36 m 15 

csit^ 

1 c<Ptt516 15 i5t«ftfl 5t*f 

I 

C^ Ft»? g«t^ C’!T51 ^f? R*TtC=» «C31 1??, 

'“I’fP 

'Bjtcinti’tii c’T c^n wt»i a«t^ 

^tc?a 5tf^^ri 31 14 i 

1970 >itc»i 'fl^. »<. 'S-a (F.A.O.) 5m 
fai*ftc§ ^fiata fafasa c?c-r 5tma 
«i^3faaf 'a^stia 

c?<rtcso fiat?— 

‘«rj^»i7t«—am aat^a nfaatma 
c«ircar cfi-ra "^m <jraf^a jiwt fw^a— 
atf¥^ ^atcla *fca^ i a?raa ^n^^ta 
‘<iata ^ta stma ^«Nnt?a ?*r *5?* ^ma ca^ 
cat^c?! 1969 3Tti*i ^ta atma 
(1 (mils 34 10 ftafta ) ^c4?tw 

ca?<6 ftf^ia cm? tflaa ®ta a^t^mt^tT 
atma nfaatl ttf^iii? 15 9 [^ i at^- 
aitraa atma «rata «rata at?ta fr*? 
®ta^a^, atmaPiai, fafa « 

arHmi 

a^5{^ aaa wtai ata, ^tc's 
ca, 1969 *fti»i atmf 


atraa 46 a\af %f% cma »!ti:? aa 

c?tl3 i>C!r (flm ?rf%cac? voaa 1970 »itC93 
^^’ftaraa 'sr? ^ta'e cma 9 caFtl5 60 
ka 'ai’T c'l'tcsci i 1969 7 

m 30 f t«rta l>a 5t»i a?im“t mac? i atar 
« ?fa m^ta aara'e ?tc^a a^tal 

faata at? *< 1 ?^ nfaatc'ta ma i 

mcar am a? a^ata 1968 ?m 

cac? c? c?ma a«t^a ifaam m 
fca cm? I 

gaiCTfi—1968 ?tc?a ca?^ waa 
^?5(ta f?| ?a (79 ?■? 96 ftata 
^^?m?fcac?T a«t^a ?c?r at<ri ?cac? 
?tc^ m I 

ftcatl^ai—ca?^ i cat^ ^«s- 

?t?sr 36 I a?tt^a ’aicn^'ta «?tc? 

?tc^ ata i 

?tf?agm—1969 ?tm ca?^ fe^^ntaa 
2 c?ti5 13 ??«I a?tt^a arc® ft? 1 m 
85 ft?ta I ata?i c?c? 'oi?tfta ?c? 
a?a « ncaa a?ca at? '?taat^ ?ac^ 
?c^ ?tca I 

'stl'eata—atcaa arft ?tc?? ?tftca 
^t^«ata ^ta at? af 3 ta*ia ?faa1l ^ftta 
ca‘?c? I 1969 ?tc? am 39 ftwta ^a 
a«t^ ?cac? I «i!^i ?ftc»ra a?caa si?ata 
««? altm atar i 1969 ?tc? ’^ta at? 
ntTcaa nfaata ft? 30 ?■? 4i ?t?ta fea i 
^ta fac?a atftai ca^tc®^ c?cn a tea 
aa® ftc? atftata at? «rtaata\?tfr 
caiasfta atftfi ^tc? ai ?ac? i cw? 
wtat ftnta^l a?a— 

Icartcaftai—at? §<.?t?caa ???ami 
ft? 1 c?tl8 70 ?’? ^a I ?cac? 1 Cf tt 66 
?^ i ft? ^lata^fta^ c?*t'^fta acai 
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[ 24-r 


«r^*r ^t^Ti 
m 'S^ I 

fft^j Cftf5?1 'S ?f^«l 

ssFinsi ni::^s 5 w =*FCfl 5t9i 

«if*r?t^ ?r^! 1959 iiff5p«i 

C4ftfw?tf Ftr*!? 57 ^t-jp fesr, 

51 m I 1970 »ltC»!« 

«f5!St=f ’Pfli ^c«¥i cvrn? Ft»i 
'8It*(TTt^^ 5tr?tri m<f 

f3i ^55 »rt7s '®i^^ uil 

c*f"r 5tc5i? Hfii 

^^(1 I 

^tC¥ 5t9T 

’par^ ^C41 aca 'ita ^tf^l 

®i^ f3“f ^Wa ^wa f^a ^ta 
'^tcil I aiia« c’lfetl ^ta^ata »r^taai i 

'Q ?fa ’[^’^ta fantcf a»il «ifa- 
at^rtrira «Tta ^ i^ta^aWa *fta cac^ atata 
a'rar ataa ^t?^a ^tc^ia atca i 


®taa5af—?na 6 ca^tlS 6 aiap 
'«rtaata*ta Ft%i i 1969 atc*i 

fk^ 12 iiflp 87 ftwta fea 1 

f¥f^nt^a—1968 atc»r i5t»! a«t?t fca- 
fi9?i atc9\a w cai^ 1969 3Ttr»i 49 
97 atwta fea '« 1970 a1l»l 58 
44 ^twta ^'eai afcaa 

atartatf% art^aijK aftnta '« 
cara^ l 10 ^t^fta ^a ^taat^ afaci 
ami 

f5f^?r9i--14 •?■>? fea ¥»ia a«ai ’flu's r«a 
m ^a Ft»i a^ars i 

cattfea ^na <af^ata ca"r«f»i •iicar 
sfat^ 5tc»ia ajHtra fa'iaRlsi ata 
'«iata ^it'ai ^aia i aaraa ataitatfar 
atnia^ra^. 1972 Jitoaa aiai at»iraf*tai, 
a^ c^ta 1974 3it«i aWa ^rartcaf^ai, 
1975 at9i atata af^*l caftftai ^^.’itaraa 
axHtca ^aH'^’T an '«iata a'staai 
^tca I 


*'ai:< 5 i «iai:ii ’Tta^'tta aswi *fta5| ^tnfa ni?, 
at(8caf aca i fawtaa^ta cacn astcaa |ani fsFfaa^fn 
caFafsi area area af?n *f?ca i fF'S|far» ^awlfa^a 
^aa^ C'^t’T ^tevi ^tfa «rtatcaa aa aitta 
aihwtfaa an i caaa fa®ta-f^«tcn aa, ^tewa c'ae^'B 

^tanaa 'S|?^K ata ataea»” 







^wi'^ ^t®T ^t?i^ si^W’fa ft®? 

'ar^si I if^fS '« 

’f5jf-fia5t^91 f?if%jr '8(i^»T^t^5Ftr«fa 
5i*fT f^^-5 »r^'srf i 

f^, « ?f^«| CJl^nNr? f<f«? 

’I’lT Tn^ cn^ftsT^ta c^n f^g 

I ^t?« »fsJt>Tt’fa?5% 

fg91 'SIi|-ff<f« I ¥C*1 
'Bfsrt^ «fc?t’9f^t? WI5 *i^-Ji<rtJT^fta'«Tt^' 
^l«ai »r^5eFt« VIST'S 

3F!5n(‘rI 

«rt?15s( ?tqi 4 
c^tfe 48 «i^ ’I'sf fSFC«ntr*i^?t?—<jR^?r Curtis 

c»Jt^ ?(t»r i 

c?n«Pi3 sfSf’T^^n a<t^ siii^ufJits^, c«srl% 
<Tt*rtc?i« '«?ii srv I 

<iit«rfl c’Fti ^trs? ‘fluffs 5?2i=T 

«ji9it^a fgsi 

c«rtf85i ^tatsfcn 

fk^ 4^|S 'fl'it^i t 

1957 1958 »itw[—nt <ii^ 

nt?»u ^r®i cfcnfl f4®ir^c^rfl f^tn- 

wtr^ '« ¥c«ft»t I vijt 

nflwti iRtTO ttii Wm 

10 


f4^W, =5?^Cf^Sft® f^f^JT ^^ill 

’l^iC’li VrsfgCSIJT I 

¥ii2fcs^rc^ ^rai m- 

»TMM? 'B)[?JT<tC*?l ^tC«F f^cutcn* 

WC9 m I 

1961 3Ttt9i (UNESCO) 

(International Indian Ocean Expedition) 

^ ^C9ii I '»if«^rww 

*iw H^1- 

^^c«r*F*i n1^4f ’fps^r^ ’?t»r4 '6 

>fvsr?, ’Tincfl f4f«8r 

fiif 5 ^Sfa'S ^I^'t'flncai (Sub¬ 

marine topography) '€ 
f^at^r, *lCtC>ItnN (Continental shelf) « 
3fi5tt?i:"(a I?t*l (Continental slope) ’l^CW 

«l8jJTiifsr ^af 1 

faf«« !ssMaj siH fk^ i cw— 

fiflt^, «[t^»!tf^^ '5ffl^—>ilt f«5l{5 

*i?t»it’n:fl5 ’fin «{f%a ? 

*r?[t»Tt’rcfl« ^5jf*r '5ta^ *i?t»rfntfl'9 

«ratf<i® aFt^« 

ai f® ®Tca 

? 

«rrt 4800 
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cvfHicn nc=5^*trnv3Ft« 

«tr*|B 55Ft^3Fc*5i![ ’TC^r ■»i''?i 

f|q 32tB Cf-t 

^Cil I ®{'5 

<<1 ^'*fJ a'tcar i 


I 24-r 9 j?-10>1 

afrw c^ ^i- 

=??llS ^f«i ^Fcaftc'^’r, ^U 
fin ^t«a ntns 

wi«»»n f^n cnt^t^festcn m i 

nt*;fat^ si«fT f^rcf 

fn«fin, 







'»ita?t'e^1 'iia^ c^ftft^cn «ttfrfa^l- 
n’^aF}'® afca^lK’iar <stf%tt3> il I 1961 
1965 ntn«ijt% >*1 *i«rj 

cn ^oif^n, 

5cnti I 

»5ltnt»t?*T^apt® ¥t<f- 

a5!W w tow fa55gr*H*t9l 


^8^ fstw ^t*wi 

I 

nfwtf^rra cntf®w^ fwf^tw 

»iitnt’rwf ’Tc'# to 
ww<fl 4800 ^ *« 15C0 
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c^cf 3000 fSi^ta 'ii’fiS f<?it^ 

^cafifaii nca c'r«ri 

>T9»in^j Jnr, ’rrfsf^fl Jfsiti??Jt5T 

ui^ *t^^irt’»it{Bs yr?af®csis 

s?tf?F c'^t8?f«r fra i 
'BiWa 58 l 5 ftJl ?l?tc«r-f (Conti¬ 
nental drift) ata*if! 5 a Jir«f ^^gs, c?f a'fa'fta 
c^twi f^i a[r»!i, a^^tr^ 10 c^fcf 15 
cftiS afa «?tc»f 'sfa^a^, «fj|rstai, 

uia^ ff??*! 'BTfcaftfi ?ir' 9 i- 
atat«iJt'« ^tra ai?tcar"ta 

ff*i I ’fr'atafat«ijf« c'bcw atata ^raa, 
20 cftfB afa «itc’r >i?;f 5 rc^ faaT& 
ft^c»!a ^!§ ^8 (aaa sta® a^t^t?fcaa ’isia^ 
♦t^®at»itl 5 a aaraa f#3t^n 55 

"tf^^fjia 3}Cf I 

«ff® afa fraf cai^fa^ta fca aiRr 
*i?tr?r-fa fen^'i'atrna facf f[4r»ia ^r*? 1 
ata'ttiB '«ia'9 ffg ^c^a j?(g apcari 1 
^fV^a ^arsra ijasitf 1 ’f^j^^r'aa 
’fa'ffa'sfsi I ®ta^ %*ra^tca"t aaf^Fra 
34000 « 51000 fa^ta ’!a;3r?fc<S 'Bfaft® 
'at^a c^taia atai ca^® 1 upa^fS 

arat? aataa ntnca—r>r^ ataa atai ; 
"^•faf^ arfH»rt*fra w « gafir3fa afat 

‘ fetich I vfiraa »tkaa ^car arara 
Turbidity current—ft?1, atlS < 48 ^ 
a^ ca flat? »f 5 ^:ara ^9ir«rc“fa fe*fa f?rca 
fa^acar^ flatf?® ?ra atcf i a^tir^ 
'ff^fr^a 4 ^ na cflf® flta^ faaa^at 
f ca '«rJ / 

1963 ntwa cn atr»r ^tcaPifta ’traaai- 
l*if 8rt?tfl fljta&si atcaa »rt?tcaj ®ta^a 
'• f^wr^lat m flcTtia ^i^c»ia 


ftc? fa-ftatn^acaa feica f^afS n^a afa 
(Canyon) «ftfaftra ?a i uBcaa 

5f^a®i 1300 carf 1500 fa^traa a® 1 

®tat®a 3Tafl carf atai 

a?ca ca afaati at? aai ?a, ®ta 
'f^5tw a't^as ?a nPsa carf i 
liiracf flatPf® ?cs5, ""itaa nfara 

^"^’ttarafa afaata acftnntaraa 
^aafa ca% 1 a^at&l ff®lra ®ta 

atif fta*i sfatai faf®a a®ta® 

acac^ I 'Brcaraa inffS a® ?cat, a^tiya 
a'sta flc^ra cacf atria nra» ti^ia 
atr?® «9f«ics3f® ^3[9'yc4 Kir*} dhtata 
fr»i <4^1 a|ci t 'Bftf^ita can 

flatf?® ?f^«i'‘^r*6a caV^ft atta fl®tca 
c5rt*fff5i?5Jtr'«a ifri ntatrai atiit??t® 
^^ar'jcifa afnatftrf fen^s^^tn can 
’jfara c?a 4a^ Ata 200 fafeta ^rsa 
iiaatra ®ti^ff ita fliraa afc^ ^ara 4r>r 
itfifa ?a I 4^ «it®ta aiHtarf a«Ti irfi 
^®ics5[t’® I 41' ^f«CTa flati cm 
®raa ®ta>ifai faasaraa atai i f^aa^ta 
A^ca a?3f®caa ^tnataii caatra 24 
can 27 r®4l cat^cfli, caatca 
waia?tr®a wr^ faafcaata ati »ft5 f®fl*t 
^«ca sfwa ®taaf®i ?rai 18 
cal^cfl®! 

ca^at at^®tf^® fefafa® faat^'« fatt»i 
far^ flatf?^ ira catatfa- 
cflt® lira Ji^tif^ftcaa itri nfafisf® »ft^ 
fcarii ca aat m itat 

m mm ir^a carv atlcl^ 
¥Jlt#«rt^a ^5l’ft?t®r«!iicf 4ca 





c»i5T ^n»? wtw 

^ ^jtnNi ntt- 

*ffi*it«i ^i^-ff^i^fM y\Wm ?Fta— 

>fl¥t¥t’rt W^ll (Algae) ^1 
^c«t;i >ii<JT «f«ft5f I ^%c3r« 

<2ltf^ »1MWH 

«i8;nftW9 ^C9| «ft5»i c’lcf, 'Bftii^ 3Tt5!c«5 
^i:<ft*f»rNcflsi «ft»i 

*rfs*iti «ru i 

sit»5t^ta ^*ff c»j 

3itRs 

C^JJIST ‘fluffs <iH[t'5l «ltC9l f¥| 

^tati? 5ff^ca^ anc^ '«^l 

fa^Mt^lai «fts»c^ C5caftr»^sf i 
ra’5rfa®t»icaa 'eat*iifeatcaa 

®*t^c»ia ‘flasfS ar’it’^tc^a 

cncaf^sr, ^ra ac^tn^ima 

’sU^a ffai *ffa*jtr*i ^c^c«s, 
’fac^H fa®*t!ftai i 
»ig;cara ^acR 

Ftcaa C^psj (Aquatic farm) ^^fa a^ca 
^f%a fenta fa<ra*i ¥at« cBiaffCRa 

^ta^a fasita^ai I aWata c»i 

ui^a nfaat*! JJ^iWa 900 nt^'s *iraata 
at^ §^*ta aa; cftfe^ ^aa *ffaat*l 

1500 nt^'a I acaptnaffcaa *j5«tcn 
fli^caia ¥W¥tfig 

atcaa atffsi wtataf mi\^^ src^a 
'^ai’iaitcs? aai *(i? i ‘at ^a‘»!t5'e ^faair® 
a'K'w^naa 'a^alS a^ ca^ai ^ta ^ic« ntia i 


‘sta^ aataWf '«if«alt^a 
aaa caai ata, a^j^a ^t^s^ca 1000 fatta 
«{a»:95a ^icait ca^a ‘st^ arnratn 
aiacf, »i^^ai 75 '®f?f anti «J<fa 
200 fa^Tcaa sitarl i ^aa ^^n^ta ca 
caatta aaia'ifea «rtatar <4ia^ 
'»ff%t3ftaa nfaata« '«if« atatar i ^ta® 
aat^rNta -at wt'^a can fif faanr 
'8if%C^taa 'aa^^^1 (Oxygen minimum 
zones) «itfaf:« anti I ‘ana «fa»cn 
3jw|a i(a ca^ nfaam atti ai i 
caa* atataa ^«Fa uja^ 'Bjta?a ^iS-^ntata- 
afn fVg nfaatc*! aita^ aftnt’fcaa 
tffsf*} fafsr^ aa, fai ^1 faa’^fa '»ia»n 
'acn c'fVgt^ ntra ni i '^ta® nai- 
ntncaa ^«a ‘stn intait® <aa\ ’jl’stc’ia 
n\, fantaa ¥t^ n**t'f^lta ajta^ 

ita I 

'©fat^a ^n^n^ttn attia 
ifai n^a atn ntai cac-r cartfSa atcaia 
5ffi?i «{caiatfa ^feta i attia ^laitcaa 
‘a»»t^t®fn« ^rn«tta ici ca'nt aaafta i 
^tar^a ni^-ntaa^ wtafar c^atnta 
^n^cna ^tci n5,t;ya n^a aitac-f Rnn 
nfaaia #l^^i ^ nnai fs^f^a nita cnta- 
fin I fawt^caa 1>cna 'oiiatsl, a^^atca 
ca nfaata «rtfa^ «tar®a fenija'sfn 
carsf w» ^ta nfaati «frp«*i 

at^ttn« a€ata na»a ai atcwa atwataa 
ciycii cita fanta atata n«taai cat i 

aifaiw 

«tat®a afltntnta m^ aitcacna itn 
^a»cna a?taaja irm lO m a< ffwt^ttcaa 
^titaftfi \ tfit faatt ^fawtnwt^ 
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1971 ] 

<1;=?^ »It*it¥, «i¥*itai ^ fe*rfc»ia 

«r^C»rHt=T '»I^C«T f’Fg 
I 

«ts'» si^t^rN^r ’»if^’!ftC5??i 

*i?fti:'^i:"rfl i?t»i 

5tf%ntr«C9i5( ^tw^f f5[wt^ii / <41^ w)^c»i 

'*?* 

wt^? spf^«f *r«fK, ^c?tirt|^, 
^jtf«9t*i, ^tc^s pi- 

nt«5l fnnf^pti «i^tsr 
n«rtt«fa '8i5^^tC5?9 
I 

c^st^ita ^ (Black 

sand) ^l«(| n’1»5 I C^ 3T^ 

^Cil f^C? <411^ »T?[CJ? CUC^l C?f, 
&*f^c»i9 5Ftc^ ^nic^r ®fJii 

^tcvl '41^ 5Tt^f1 ^C*f5 f^l 

sfC<(J C*lt=ltaFt^^, <115?^ 

uwcf €fgi nfimtc*), «t<- 

UVsw mm I cvflt*itif 

^ci »1^C9? 

*rc«fj 'Sftt 1 cvtiS 70 »i^ 10 

^sf 12 m 

1 20 csifsitwt^^ 9cicf =?c»i 

^*itsr m ^csf I 

c<tv 1C3 ’rNH? w«w 
c*itiJt«»T^*fijiR '5rt^c??f 

c¥9W9 ^nf»i«tc»rw 

^41^ aft^j <j|^f5 c^iifcn c?rcJ? 

ri?JT I 

^mm ^wf^f ^f^sf 

•ir^ri mm 5«iint^« 


<£(fr^i c’fsMa 17 c’^c^ 

25 m *1^® g^t*ft<«rc?i?r mm ^c*i 
^11 ?;t«¥ I »lt^l C»l'®5^- 

■alts 200 c^PtiS ^c^ia *i^ ]^s»t*iKC9« 
^Ttsijpi ^*f mm i ^tsc^s 
^*l^'C9I9 '«iSsrai'S 50 '8t?f 

^Jt*ifnstst nfs^w nt^n 

C^Cf I 

u«ci|!f I '«if'?ts(tJf fln^icsja 

nt«si I C3^tr«a^ »i5^;f"?ics5i^ 

5fW®r fsf^sN •fcvtnnt’fcas nsis «m 
mm siit«rtr*«i®?s ’^i i 

»i^co5s ft^rs 'I'^'T mim'i 

f^rstts 

CJT art^a nfaas?!*o at^c*! c^fsi st»fl i 

5 c^zm 

3 f^pisiffsi^i'fl 

siClt’tt’it^i c^zm w 

scsc^ sz:®! fs^t^cira stsii i 1971 
20cn «it^ ^ti^ fe^ntncss f^'scs »i4at^*i 

(nf^si) c^»! *ft'«si cw I 

'«rt«#tf®t '«ts^ w 

1963 »iti:»i «ts^s pTCijar 

mz^ fat-fsi^ai c^ »T^aFt« 

5?fsn 5FCs%»i5f, 

aFtrss a wisistr^^pti «(^*ik5T ctn 

1964-66 mz9\ ^it«Fn®r«rst 

cntf^cs^ ’TC^nv 
c’a ifilfns 
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mtn '« f 24 -r >iw 


'sitf^i I *iw 

acf c*i^, ?ri 1200 af 
f^^-s *<aN ^titc*i11 

iff^a ^’fta <ii^j?tai ^aratc&a 
^t^csptca c«f f<at^ 

^ta C5ca« ac^a ¥titratl5 ■©I a^ i 
^aaa*! ^n‘fc»i, 

’•a^ *f¥ mt^t^ ca ’Ta <8fa^*f ^atcai 
araf|»!, catari Rcacii ca, 

natca 'fa« cac^ ^ic^a 'Sf^iarca aticaa 
*ra atia «aaaFa atitcai acac^ i 
"Bitaa Jftacaa f%3ca fenijcaa araf^fca 
aftcatnta ^a>ca a^?*? nraatci »i«j at^«faa 
^caa (^fa?ta faat^caa a^cia 


cfcatc«ftfar^a <iial5 ^arta, ca 
anffa «rt«r caca 7 cat^ aia ^tca) 
Pfejtra ca casq «itcf, <*1 a^a 

a^tfiiatcac^ aai'i^i ai^c®tat<aajf»i 
aacjffa ^ati ca^ gatcai »i"arfa «raa 
faf^l c^taf f?a I Bft'^a ’»i5faaita 

^faaic^ artcai aia, ara^ cat i 
'®rta#ff«a '«ta^ a^tat’fa 'oif^atiaa 
aaa caV^^ at^a 

ca:^ ^tcna <2fa?a ^aca a?F araaai 
afaetfa® aiac^ caawic’aa '5ftt»it^- 

fear ^car^ « a^iac^a fa^a^ atafe.? 
afs^ ^cacf I 'iit a?fa hwffaa 

as5nc5^ta fag fag ^a»[ «jtai1 tf^acait 
»it« acafif 'aa*^ ^f^aic'® ca artc?1 ca^ 
nfaatca cati a«a aca, ca faaca acara 
cat I 


“«rtatc?a cata fawtaraa*! ca a^^a ^rcat’Sf^a fa 
afaal afac® a^ca ? ^acata^a afata aa^ aa aat ga i fa®rta 
^tatcaa afa att, aai att I « * * aca afa^e at, fa«ta 
atc^ caaa '«r'^t«t aa i ’T'atra atsjcaa a'? ca ? atsicaa aca? 
C5ca a'5 fa «itca ? ataaaa f^wta aca atfa^, §aa 's nf^nt^ 
aa I aat^aa^f®, a<i^ff% ^ra^t atatflatca fa®tcaa faa^ a% i 
'®tt afa, afa ata, a'sj ataaa<s% aw 55 caaitc^ ata, 
f<®!tcaa caai aa 1” 



Jlttf ^t? 


^n\ c^ 

^fk «F’^C*11 'St^ 

C?, ’Jpf^s iD^t^«^ ( 29028 

^ «rtf 9 ffC9;tf^i^t?) c’f’T, C5rj« 
for '$«f ’T'SO f^9l 5|1 !— 

filet’s ortr^f 

Ot«1 SICST ^tCO I 

C'O'COr OfCO uB^tcaC^O *1'® *$<? *tf« 

JTO 

?'«01 3^*50 ?J5, ®C? iflssUoib C5:5« 

n^^'^cp 511 '«ltff^Or 

OJt*ft« ! fo^'® =11, «^lt*i C?«ftC5ll ac® 

•ttrs c^, ^^=it^i c*ittfet «{tosf^*F 511 1 
a o^wa f-i»il f?ia ^itatan®: ’tl^®, c^i^ 

fi«it5 ^♦ftrrtJi, ^i^i. «tff® ^yfa^a 
a^r®f^sf aa*! ^®Tl1^a WC9 4®!- 

c?c^ C5C1 ^ta*! c^taac®^ 

=ia I tJl, ^ff'S af»i^ ^:^=!ti?PT^ 
^vcaja 51® jjisi fi® »rtca, ®i'8 5ltf*if®ar 
faiia ‘<1^ 5i'iraja 3f®j®i «f*it*i opal c^ic® 

ntca i 

f% foF ¥tar*l ♦r^c^a ?r® ♦ftca, ®ta 
®rtc«it53ita aioT =11 f*irf c^r c^T^i ®taci^ 
a?S «t4® c^ carter *rt*itCl'*i ^w®tfafl& 
ft® *ftta sit, c^r «fai^i nm 
ft® *ttfa I a}t»fc»i *1^® afrr %a ca^ ^g 
ftf *tt?, ®tft*t ®i sftlSa ftax ^tc® asrtifi 
atn ftf, ®taa rtfa^a ac®, f^:®a ^tf, 
crtfSi^,' cvtftl®,, fffffi «t^f® cf fa 


feftata ftt®, cf®f»i faftf f^t®a ®ta 
f ^ w® ntta at I •t^t®a f¥itf Ftrf ®ta 
®*itatfa f^stt'slf ®ai?tf® ftf 

ftcfa fat® ftf atf, ata ?tf f^t®f ^w®i 
®ta »<tf Jjf^t aWf ^'t^tf I a?ta 
^ a fftaa mw ca «t%a «ttft®a 

f a, ®1 *i'^c®a ^R;®t ®ta at«fta ca 
f^f®-ifwa ^10 fi, ®ttaca^ ft«fl atf i 
atfif®® ®taff «f®ta ®at9i artnta^l cata 
ff '«rrtai aa^tataj fca i 

ata ®ai at®, ca c®ta •a® a<c®a 
fifNfa® ^^®1 fii»i h fatfa ®wtaa 
fttn n^®f5a x nfaata atiSt®atf 


f ^ 



f^ttftf I fk® ® a caat{5 a<®%cfa «Jta- 
fa® ^a®fa «<ia^ a a caatf^ a^®f& atf 

•rnrKfa®! fa®ff, f^®ta^ f^at^i®tff, 
f t^fat®®a I 
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Util'S 


[ 24«r 


Vrt^tw *rti? ^i^-t Tacf i 

^55^1 X n^sfM vc*r «•ff«’it*i 

(Gravitational t>oten- 
tial energy) C»r^ 

X sitiT f»r*ii ff»i (f&ra 
?t’t c?®?! ), i$w *ffa«ft5 f^»itr»F' 

'wH^ri firc« c^c¥ 

5nit=i ?ca i 

’T*!'® ^f? M ^ 

uqa<^ ^tij ^91C?t"t?[ A 

nfc'vss 

n <4^^ '«f^i 

*tfa»lt5 (Latent heat of melting 
per molecule) ^rf? Lliq ?ir, 15^— 

Mgx = nx ALliq. 

Wl, Mg-nALliq..(i) 

(i) »T’?l’F5m tsfifntc^ra tuasfs 

0 

fRf^^ »it*ifsraF sffsf «rn¥ I c»r wt^ 

Ftcn? sitfBr^ cm^ 

•ftrs (iFtcn ^9ir?r«i?r =ji 

nt^?) cn M-i«? «ii^j 5 f^ftfl 
tirtw I M-ii?i sft^ ^ta ca% 

(Unstable) ^ca 'Q5?rC?C«t fVg ac^T 

atn I '^at^ C^fsr *|^« (Stable) 

?C8^— 

Mg < nALIiq.(2) 

pj^^a M-nAhra ( ra-*f^C^a 
f^^ta «»f®}5 'siia «a ) 

“ n Ah -Z- mp. (m --Z- mp; -Z- 
-ntasitffa? n^^rn, mp-c«rtk^a 
m ) 

'Sf'iaK (2) ar^afi*! c<rcf— 

n Ah Z“. mpg < nALIiq 


ai, h < -.yil- .(3) 

g-Z-.tnp ' 

^at^ *f^cTa ^•icf-r atr® aia ai 

ata, ^ta mw ^iz^w ^BPista aflS afa 

(Critical value) aca (3) a^ a^tafa5 cac¥ 
—-ji^r jfijta I *<iaa «<i^ atfiatata 

g -Z- mp 

acaj^Fta faf«aalfHa ata ^aj^ ataca^ 

n^c«a feBs^ta ac^tw 
^af caa ¥ac^ atat aria i 

«ia:al aai ata^, Lliq-aa atcaa a^ai i 
<4a ata fa<a aai^ ata «raia^ aca atar^s 
aca ca, '®aa aatiCa arl^fa -ataMra^ acai 
caa aaia^««, ^a« artraa ^aata i 

aaa c^ta ?Fl^a a?tr<a naa aw ^aca 
^satafa® fZ^ atca, ^aa ca^ a?ti:<a 'ai- 
sfaa acajata ata^afaat fB^aaia (Bonds) 
a"^<f®tta faa aa at, aa^ aafasfa^a faatf®- 
55 (Directionality) *rfaaf®aB aa I <4t 
^taw^ cata *ratc<a ma* ^aj^ta^® 
a®ara *ra «2ratfa^ a«ai aia aa, ca^i a1^a 
*fatr<a nca* nsa aai »4aa c^ta 
•taNi^ ®a^r5 ’aac®, ®ta f®®aata 
«i*la aaia«f?ia faaftf®?5 *ifaa^a afaca 
ca *tfaata Hf^a «rtat«Fa a»» 'st ca^ aiia 
afa^t^fa (Binding energy) CSW a^a I 'ara® 
¥taa ntaata ca a^a aai 

I ®ca af»i'« aawpa ^ai facaaai afara 
caai ata ca, aac¥a ’mcaa ^ ®traa 
afaati, wwia •^^caa ^a ®tc*fil «tta w 
a«at^*u a*a« n*iati? aam aara-ifip. 
■^ati® (^a ®t*r) c?rt¥ fri 

caS|t aca fac»! cat^tijB^tca a^taai a«tc® 
mfa ca, flfitcaa «rt^ (j^aw) n«icaa 
wif^a «fta aiar-?iat^"r i af®a^ <tfac®a 
®tata c»iai cacas *rtta— 




1971 ] 


f% 


Lliq as tV ^ B ( B - ) 

= T^x<<x Ry (B-'ot Ry V Ry — 

fen? >11^1 

^<fa, *t^«f5ir»ltw 

(SiOj) cn C^COI ^-n *!t!t WnT 
0*2-45 5ftliStf tf^ 551 C^Z^ *ftr5 I 
(3) ii^’f5i cncv '»rr55i nt^— 


=^'155t* h 


h .(4) 

g-Z-UJp 

SiOj-45 c^Ftaj ‘Z- "*28+2'16'“60, 

h< tV>«tX10%78 

980x60x167x10“** 

(Ry «109678 c*lf*l -* -33 53 

C'St'^, 1 c«1.-»l'6 X 10"‘ 2 -ait^ ) 


< 

< 


13*53 

5x98xbxT67xr0-®* 


■» 

C^T. f»f. 


46 f^r»!tfsi^t5 


4i^t^ ^5 C5, C5ftsi-<i1« 

<yr«*r^t'5 

46 f^C9ltr5fetC55 555 
1>C5 I 5t'«5 C^Cl 4^ 3i^5tC55t5 C5C5 
^56^ 5Rtl5l ^51 ^C5, ¥t55 

^'®J95»m, ^C5 

5tfe5 ^tCIE ^ 45^ cn Pr*5f5 


11 
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5r9i:*T5 «rc5ta?^5 ifes (Uiq)— 

51^5 C’Piar, ^*tC5 C5 5t4 551 ^5 

C5C5 «(C4¥ 5F51 C»r 

^W15t5 nC’^fas 3!*l5t« 46 fVc*ltf5^tC55 
C6C5 ^TCSTSf ^ I *^5 f5C55^1 

^5t9i ntPrr®^ f^ntc5 cf53 5t5 C5, 

10-11 fVt5tR5rC55 5C5T 
^C5^ i 5t'S5 C'5‘Cai'« '«JtK5l C5 *15 *1^"'® 

C5r5C^ ^t5l :4^ 3!*|5tCi^f5 

4rtcf I 

«f>T«f^: ^cW5tnT c^, 5t^l 'Brgr 
i5ft=l <Sf^-^*rafC56 5f^ ff*rt5 5f5l 

^15. '8t?[C«l CJl'TtC^l'S ^5? 45f^®tt5 n«t5T 
' nt5t'?-*r^c^5 fe6?^t5 ^5tc5«n f^<5 ^551 

=5®5 1^C5 I 'Bf5'S C»l«rtC5f ^651515 ^5tC5<ri 
tff^?l5 ^5*^45 3f^*ftC551 C5r5f ^rtsTt?! 515, 
3yT55 <^'55'®: C’r^ftW '8rf%5<af 551*15 5t», 
?f55\5 5tC5^5 C5C5 f«5 45^ fsf^'®; 

'2r?t5C55 «ri'®T^f55f r«5 «r5ft5 fH»if 

« «is?tsr 5^5Jft5(®5 I 

’ltf5r®5 f5ntC55 5ltttC5T (4) 
>1^555 C<C5 -sifs^^ar 55n5 51=115 f5t»tt*f 
515 I ^W15t5 5[r=^tW J?t*fti:5’5l5 5t=H:5 454 
4=5 5tft5 ’lt^tC5T« ervH 5F5t C5r« ntt5, 
5a« 5i5i 515F91 c^rrail «rt5tifT 

i?C'® •ttC5 I 415^1 cni =afl8»l’®t5 5t5I 
WtC9lt?T «15J5i 'Blt5 «Ii:5-f ^51 ?t*l1 *11 ( 








'»rar^*i w i 

^tr'® c’Pts? 'or^»{ 5?^ sil ^ I c^ 

^n «i?P 5ft*I (Protective 

covering) I ;(I— 

trw?l WH 

iflfe'e vii?pj8 ®5f i f^f^if 

(System) Of? ?r? 

••rtc^ I '^’T-f^isitcsfg 

c?«fi ^Tt^, <ii?f5 fc»i 

'■['In t?i i 

?? !S^, {g^?! 5fi|{| i^i9[\ 

(Organ), «it« ^caa »r*it ?wi ®a t 
^«rn^a, m, nt^, 

t®Tfff ’ifiaa ^siatca ?i nfanta'^s, 

c®qf^ mK to 9rf^® 

?acf ®aif? (Integumentary 

system) I 

Halwa >fati5rir '■i^n ?ct¥ i 

f^wwora *fc«, «rt«aa^ c»itcafa 

to®5r3000 '6'«f5( 10 ntfe'S 

rixf I i ntcaa 

*tt®1 ?to®a c5ci>tc® Jf^tsca ’J?F, 

«if^ott»^r?a «itaa%c® »rac50f nt® »!i i 

arfa afca aca aaw 

caai ara—iia ^15 «a-—ar?^f (Epidermis) 
mK (Dermis) [ 1^^ f63f ] I 

^ca «ca af^® catwa 
at?i «i1^® I af?’?? wrtata ^tca 

ata aiaata\ r?a (Germina* 


tive layer) ai art‘ifnf¥»ta ^a ( 
Malpighi-a ^Tta '«a!?atca) m\ ^nraa ^caa 
ata ?r»\1 ^afaata ^a (Corncum layer) I 

niafta^ '«a c«rc^ aiffaa® c^ta ^®fa ?c® 
•jTtc^F— ^ca vea »rf^® ?ra afatoa 
^a ^®fa ^ca i «a uia^ ^afaata 

«caa c^taufi^a 'srtff® «rf f® i 

nia^tat ^raa *!ai aaiaa caf1a«fii ^ta- 
®Tt»t afia ^nca to ^a^ata ^a ^®fa ^z<i i 
^ carfa«f%a ’^tatfSCaa *Taa Keratinisation 
«itoi sTtta® ?a, ata ctoa c«rtt^i- 
•Itwa <iiaf3. ’H'5' aatc<^ aiat^fa^ aa— 
ala ata OFstl^a (Keratin) I ^afsiata 

^caa c^ailSa’j^'ff c^ta«fii sjt^l 

-Sflrta a® ?^a ata i c^atfiJa ^a 
a'3*, wi® afw '«i3ftaT—ata acar ®a- 
faata ^a tiia# ^t?4 aa'taa%a a^taf ®ar® 
ntia I 

^caa cafia «tf®faa® aa^a ?rt? 
a® c’^ta ^atatca a^® ate® ^at 
s^aaa® af^^f cat® ata at? ca ataata 
c®ta catf®® aa aia®t?l va car® i 
a® c®ttaa ®tanta a^a c®ta nkaa 
«rfeatr® fSit^ftea (Moulting) ai cataa 
at‘^ftai aai ?a i arena ca'cai a® 
c®tea« catfei ^a^t^ n«eai cataai^i 
aea ncf'fla^ a^a c®teaa T?a nto '•eii 
f®f a^ytv «rt%e?a cwm fftl waai 
®rt^fn ®®tea totaa ®r^t atto aa i 
f5. t®. aeaa, at^aa i 





'«it*rtc?fl "rfl*tfl <at?rsi1 5t*(?i 

<rc»r «1 <4^^ 

«isi *ff«*rt‘C®( c^, 5rarc?r 5 tjji 

*fC'9 s«1 I smt5ir>T ?cs? 


sfw av«( cn^i5«? ^<!n f^ct^ 'stc^ 
^Csrsft^r?fj--^1^JT (Callogeri fibre) 

"N»l (Elastic fibre ); 

<£r^«i{5 ■■s^^^ fV »*lsi3 f?r^’^fn«F'®i 

iitc^r I c-fc5it^ ^^15 "Sfcf c®fi 

ncv? ^cet -t?)Cil?r l^t^l^l f&C»l i?C9 



c^c« 5ft9ni «rf«fsr!t« w 

^c*t T<F ni^] <rtt^ I 

’FW ¥1^1. C*rtT?1» ’Staffs?® 

'iif^i c?<ri ’ftrr s?i, 'arr^^ <8[tcrr f*ita 

«iti I 

5^5S 'at^'n}5?l 5Jt*l 

I *IC« eq|8 

'di{8 ^ n^marv 

'^vs «?trf 5f<. c*r^ 

^»i, r« I «ns'9c^i cn^u 

\. 


'«rt5 ^<tsia»r, ?f«c?c-r a) 

5^ c^r^ri I 
'^fec^F^r, ^m, .^11, 
i?t'^-(n>f»i-'®5T9tt f^^tci isfJi^t^f 
=ftc^ aifttwi 5t*i^t}5c¥ f^firn 

cm 'srtcn ^rffcii c¥tn 

«r^ft5 ¥M 

5M^1 ¥91 ¥9 I *ltfi!C99 

«r¥¥ff5« HA ^A\ ¥9 9t9l 

?«f9 ¥91 ^ffl I «rt5^!f ¥tc®f ^l¥ 

•ISf C»r9tC¥9 f»{r9 ^q^'Sl ¥9} ^C^l I 
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(24-r 9«r-io«t 


aim 


^C4f« nKcw 

«ltCf CTCfS StfC^t^ (Chromatophore)— 
’ll TCf I NC«(J sitSC^jj fftm 

flcisff ’ftit c^ c’Pt^, 

C’l^ltCsit’Tt^fe (Melanocyte), ?il c«rc^ 
C*l»ltP|ST ^*11 (Melanin granule) ^^fil 
I >it«fr«‘r‘8! ’F«»n csm 

C»HX« ’IC’JT C^% '’TfC’lf I 

nw ’siff 

Vi- 

c«r»itfjf5i ’F'n affc? nc?, ^1 

I f»f fV| C*|9ltt’lt»Tt^fe 
5rcifT« I ^fttri-^tc^itc^ 

c«?tt'®sr ^t¥C9i'« scs*? cw 

*;t?c« uqf—c^Jifif -fltcg C’l't’fl (Blister) 

♦fc'9. ^t'9 ’Tt’ri ?ff5|. 

’^13*1 a 3tc«f, ^1 7^f 

I 

5tC153 cec^l J03* ntC93 nt«i 
'3^C*r3 *l’S5.^il V ^c»l «ft3ni 

^15 »r3C5C3 I > «Ft3ni sis 3fc« tv V 
c*i mv '«i^’?:3r3 sis ^»r3 

iFts’ftf 33t3a ^tC3f i 

> »rr^!i?sf5i^ ^tc^3 'sfsf, 3tc^ 

3»I1 V I n'k-4f5p3t« 

3’f’! 1 c»itc^f 5tc^« st*r 

Jl^35^si S13, «IC®IJ:¥3 SfC^T^iS 
^t'lt’Tl I 

'nn^v TV n'^c^ fv§ 'sitwtesii 

^Wl—><13t3 TV CT CT ^Bfii VW «l<t^ 

TVaft=« 3«tf33 VV1 (Integuraental 
derivatives) fv|| ^tC»lt5SI1 V31 I 
3fTVVwr® ^Sirfv (Epidermal deriva¬ 
tives)—>il\»?cn3 cfrva '*it“r, nt<ll,3 


nfffiv, srsT^ftll- 4t%3 

c«rcv ^af3 V 1 vt« '« ntaa 

ntc« ^3, ^TTtf?« ^1 
«rv Vt 'vfv V "ifltflT f^f«3 
aif%, ^t3 *115*1 «ll%5 ^aifv, ^®9i‘ 

('gjT) ^csi’fc^tn] I >iif? 

f«5|lS3 VT1 «rtt^t55f1 V51 ves? I 

'«5Tc’r5 enlist vt'5i 

n?tl53 >r*l’S 'OKCn >alfT «rg5 nfflUtCI 
<«frcv I C3l»^vt^ 35^ d:5ff«'V >TJ|^I 

31VI V31 vent W^srfS3 ^5 Vt«? I 
CTfl fi^ltc^ cm 315 CT, sitSC^T TCV 
«lt5 2J «ltuS JaT? 24 «I^f5 

upvarSf '«tf^55V c»ltCV3 2-3 filiJffl ^1*1 
C3r5t5 I ’ilt’is 3Ttv -r^lc53 8-10 ^tn 
T#; n?K^^filTl C5f4C5 3t5 I 
®af-,«T fv»rl5 '»l5(5f5^ TCV3 TtC^l 

( «lf« T‘5fc’lt^r*I^tC3 ) ^i{5rfV5 ’T^TJl 
W“TtC'®3 C6C^1—275, vnlv, 91*11— 
175, ^v, enfe -155, ^15, *11—8D I 

^^irrs5 911*1 91^^!^? *rt^ti:Tr tcvt 
3t^C5 C5C5tT ( fST ) I f5C-lJl®IC*f9 , 

^£515*1 cvrv f^3r*lfV« ^•lt'frt*l'»fv TtCJIT 
m^T *fl«5l 315— 

IV*1—39%, t^f35l—0’03?4, »ijlviBv 

ssTrl^® 0’07%, ffefsr -0‘004%, CSFltrsT— 
115% c^Tlf®?!*!—015%, *lStf5f5t*l—0-017%, 
*ft*fcvfe—0-004% I 

ntc5a *il®i <Jsi^K vlc^a 

C5C^1 TC’FS n*!® <Slfil 9i5tCV 

c*itwa w '««f*i ^lariff3tCT i tvcv 

ai’?'!, 3t9fl VC*l1 <*1^3 

vtvri ^imv 5lt5C53 ^arv yqv^ 9t^ 
’iffcv I <ii^ 9rt<3 VfCff« ijffijfff fifi I 

4t%3 ^19f« ««¥ 
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C3sr%3 «ri%a arft ««^f5 §fNt9 (Cistern) '?rtCf» ^It’fl 

•I'f*! I <ir% !it5itff*rtit^ car%f5« mn c<fc«F i»t w*it ?? i 

^WCf—*rrfPlfJ>?1 ( Mtmmelia -, Mamma- c«rc^ *ltm*( (25 !*n fsa) tii^iS ffi)* *<«1 
breast-'igfsj) ’ll w^ftft cat% I 4^- f«rcs ?«r 'SftC’T I 

'^ff^ rsj? cist^ Clt^ ^rcQ ( Dermal deriva- 

(Lobule) f^w «ftc^, -arci!T^^ «f<s'«it^ta tives)—■Br'51'^f 
<rf^a ( Alveolus) 5T*llt i I Jffn, 

^tc¥ I «tt%« ^t-r c«rc^, ^ 

^ts ^t^z9 car%9 «rt%c*r?i '*(f"f siu i *i^^- 

^11 wtr 'sten 

/ «13>?r C^ SFtnnt? W'Ttf^ (Cartilaginjus ) ^ 

'*c>T c<« fi, I fenca (Bony) I «r'<c*(t^ fa^tc’ta *rma ’Bca 

afti ^fUffa Bta f^car «iga nfaatw Bfa- aat*ra '^li ^tc^—afa ni'a-naif® 
'^t^a is?!: afsftca^ atcaf, ata ¥c»! trc'^a srta i '^rfeta 5?ta sfrtafca® 

ai i 'ifH (Placoid scale) I *itc^?a a^l^atf^a 



2n^ f6^ 

cat*i^f «ft%a «iT »! 5 aiws? 


^t?a» f^fa. at?[a, c^t?l fil^Psa •iiafc^t'p^i oiffS 3Ttata*f«: a^ii?a aa-*c»ft®it#ta 

a^ca ativ I '«C*fWC*ia 12 c^t'yl, (Cycloid) '« (Ctenoid) «it¥ttaa 

«ft®!la 3-4 c'Sft'?! »aa^ na*, aflia, (Ja^ ftia ) i ^tisa atcia niai na^ta 

cam^ «ft*lla a^ca mt«Pta® 'Sit-f 3?j(t^®fca « <tc^» T^% 

I Jitifcaa c¥t^ c®ta c^c® •na^caa faf^ arti^rta c»ia»fi\ 

»ar>i afjn vt, ata atajw at^ca ^a i f®a f«a s^tftcaa ?ca i #ar® akia 
’tt'^^-affiaa ai ¥atc®a Tn^ ca atalx^at ^tE®a aa? sa^-r 

(Falscnipplc) a«ii fa I ‘Utaa ftc^a c’ftt^ (3a^ f?®) ^zw, c^raifa! ft« 
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^5, I ’ftt’Jf, =<f1 ?9¥tC5l[ 5T>}W 

'«l^-4r«jiTtt^ C’? (Shell) (3) ^tC't?r ’f’T'at W, (4) a55l. (5) 

^tl’ilf, '®t'Q ^5 (6) ’^3T3f—ilft% ^ 



3^^ feai 

sifat^-sftt^a ^at®. ^nra alr^f—st/ta^ca® 

§*ica ^rf^ci-~fBaF% Vtt, 5?tc5—c’lWa'ta 'sTt-ri 

(fpai) I ntta -i'jf c^Tc^a *1® TCf a ’rii?traT« f^ai 

«i^»r, ^ta fe’ta a^ a^ atc^, b't^rti, (7) 5»?a-2ff^ai“atf, nt^ ^a^ at^^ 

'e{%^w c^caf ^«ra J?a i 4af|at«ca ac^a b^itca'ai a^ca, 



4^K f5^ 

aff^ina «ti^^a c^t»i»r 


ac#a ^tW“*ta1taa a^^ifa^K asr^-t 
\m a? I at^a sjtatcaj orr^a na 
aftsr ^^% ?'a~(l) a^taa%, (2) 

ar^Fa acaj ca bfa atc=a,, «ta atar^J at« 


a'taa atc^a nta^a *ft»iaf « ®tal 

af^t^a ®tai 'nw caca^ ^«fa aa, (8) 
at^a acaj ’»aKfara fawafa, ca 
aa» aiaa atajta 
«itaai cnca atfa i, 





’ft'T hsitfsr^p ^sntf^ 

¥r?t <i?t»TCf=r I ^ ’T^*! '««rjtc'^ti:«il- 

15-iig !f7tc»(ai « «i3rf^ Jft^ 

*|fa«F f?C=f?f 55[3^illt9 

^iwcii I r?|j^:5f >4^ 

Bar =r^5( ^f®3f5 <2fj|ft*r i 

ncam afcaf^csi^r, '^tc'ra 

Btar ’tfiafflsrta nfa5t«iafc?a 

^C®tC?r <i|^ a!t»,atf«fas^ »!f'Sl»^*? 'Bl^!l« WJt I 
fasrriTl'Bl BW 3^-MC^ Cn »f?p9T 
ajv arta^, ^ta ®^a vfxtft ^iiMtsia 

5®^ ars^ *rrs^l w 
»tta% ^-n«rt<-ra®1‘!r 
jf^aprv Jftaa^caa faf^ 'f ar"*i-f<®8ti?l ®^a 
»iJt«t*r ac»pr ca, Barit'S ’jf^ra^a aac‘®i 
'S»tsn ^ca fa®!* I $fc?a ^•ifa^tc’ra ^plla 
25 ^wtfiifeta *»faf^[® ^a^ mm ^ntatcsr 
nil® I ®tanfa «rta® fcacf 4 a f^sH 
aja I »a| m ara?®: 100 f^cntfa^ta nn® 
n^ I 

*antcn $rifa nicn nfaa#a w 

vai atta i atai ^wt® ^naaa faca^ uni 
®a n^® I 

^^a ajtattaa ^ca 1969 atcaa atan- 
atfV aanr afrtratcai ll-^a aatataBta^at 


Bsrara' ca aaa aaatf® atasr 

^ca ^sirafaraa, ca^ aaa aantf® ca^ aaa 
cacat^ Bsf^da aF*aa a'^c^ ®aTtf*r 
^(^a^c® aaaata ara <«caia i cat aaa 
yqa^ 'BfTttafcataTcaa ^^afacataa 
Baraca^ a®c5»a aca ca aMcaa a?il arafia, 
caajfa afta'i ^ca f®fa ®aa ataffcaa ca, 
BSfni« cata Tga cat i 

®^a wjtata ^ta ^at®a «if®a® aMc# 
acacaa ca, ®rflaca ^Ttcntrai-12, «iTtcatcai- 

14 iJia<i at^aica '«iJtcatcaM5-taa aetata- 
Bta^ai Bfcaa faf®? atcar 'ataa ^ a"aa- 
faiaaa aaatf® ataV aca v<!caua f BW’jr^ 
a’acsra aa a"ac^ f®afe cacaa 
aaatf^a at^tcai ca aaa a^a a^a ®aT 
a^^fl® acarw, ca'sfaa f®%®t ^ti at5 
'«rf®a7:®a afaa^a aac® acacw i 

aotc’^ttmi-is 6<2tflr5 

1^ 

aatataiacwa bit ® 

3j«ac# ®ajt«aat^ n^anai aftcatBai 
fa®tcna 'sfata ®la na nit^ 'arrtcntcai-is 
a'|a c«ffl® clfaf®aafBi a*^:# awiia ca, 
aat $ft?a «?Ttcaatta atatr?i «tna 
afa f“ fttaa «?ta «raa a^tci ‘a'alS 
a^alx® ®ti ta^Rta 

^aatna •aa^^ta ^aNapi atai »a*tfat caca 
ca »rfn .%naiH ftfca ca®fn 

fttat HTi ^mnatta *tiim |?i i 
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'« f 24i art, 9n*10si 


sunr'Bt’ifS ‘«4 c»i:fl'« 

"art^sr af^ cj^fl^iSs fenvai 

f?CT I m •ttifcvr'^ faci tt<r- 
«f9fsi ffcjffl fwn i ’i«Tfi:*tsftl=T 

5!*ig5'»t»r 'sft*r 

«f^»r i *i?t^t“tFtf^ ^ ■« 
^ '«T<t>!:aT Wf5<l9if®tC4 
sf^^STf I 

ftOT c^m 

*itfW H?t¥t«^ ¥ltf^r¥tf^lt5 

uuiar clears ®^!r n«i ®tca«i 

c¥3r >r"Hc^ c^, ^Ttc*fk»iM5 

5af4i¥ c5^s¥ *nf«' 

•ijc’rcfi ^iS a '®<ri 
c«fs*t ¥cari, '®tc'® wW ^t?— c>t ^ 
aife ^»rtc=n sfcacf, c*rtti?¥t5 c^taa 
-rfea nf«>jt*i ttc?a 

*ff^a ^qjTta ¥si I 

'al «f»|j’er '•itfl'e at»^3» c^, 
&fC*rif C^ 9C«¥, 

c»r »T"^c# '»^jlf? sfjt^j:!idtr*i^tcafl 
fI 

«itc*^t¥ Bar^rc^a c^af?*! 

^in*ita;t 5r"*ic#« -iirB ¥flci5 ntacasf i 

SfOT ii"»rc# wrjt>f »nfir 

fatfa«t¥ras C¥^ ftaisr 


3T»*p|r^ 15^ »I•^<l^rfI ^wr® ci fk^a 
assfe^m ¥ai i?rirf, 

Btarat^ferv Bwac¥ f^c^*r ¥aata ¥W 
c>r¥t*« ¥nr¥ f^f«!» an 

'srarti® ca araf*! ft*rt«^¥ *taH 

i?nf|»t, '®t« aai •tr^ i '•fl? ^[Rsfi'iF 
»rf®, ¥taa ^ asife ttcaa r% wtiaa^a'i 
ijt^B ^ar mw ^rna aa^ 

afnni 

5tcw 

«JaR 

*nit*i^ c«tatf5 ataaf^na f%iita\ «^a 
atfta sajt^esra ana, ¥rjtc*rn»ii-l5-<«a 
a?t¥H5ta\at^ «raa ttca ^tn-«rata 
faiana ai ’aHa ¥ta ‘•t^ia t trcaa 
arsjia car¥ f^ atn ^watoii aat¥fn 
^ffra' nc^n. ^i «r^ja'wrn ^ at«a 
atatnT f^na ¥ai aia aca i ttcaa 
f¥ ^faatca at m >Ti^¥«tca 
wtaati ajtntn w w t 5 ^ >iataf 
aca I ®^a ^iTt*^ a¥na enra ana ca, 
a?jmtni-i5 ca aaa "laj a^-ara atnea. 
cat ^ajtfa <an c^sca «tf^ 
faafH^ an i ®ca fawt^caa tfa 

«if^ api «r1^« acfci I •<ia ai'uia aita 
aia^ ^afitarm t«at i '« mfw 
irra.««a caai atai atatift^ 

akai ft¥ cac¥ ttf araat •aa^ caVa* 
a«^a aif tw m Ctt¥ f«f ! 
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PS^^’T — WI'f’RJ 3I^?(J] 







'*rc??r i?»itc*pwt?r «ii^ '8i^*c?^ 

I c^*t cnWc^ff R5ti:?i liivj ^»tc?r ^t=i c<tc^ i 

tfrw 5Tt¥ c?r*T’trft-5:wT-'«tt«Tii ^*rts( ?t*fi. 'iffll 

fvill^l c^Tc’fiT I c-rt^Tt ^ta—5ri¥ 

^twT?r ^ ^ ^ff%? 51^ 1 ^r»TC5T ^fi(t?i ’^i-^ ’T»Ti ^\ af^» ^tcw«r f«rv 
cw ^w f%’v^i 5itc=f« c^t^i c^sjf c!i^—c^®«rc^ %tnr 

aftc^ c^ Nf^lr 'a?t*(?rl c^ ^c»ri ^r?t i 5rtf%¥t- 

'artcsE c*?c??r i 'q ¥t<i3P*r 

^c»r i&ftc»ii ^ <^f«fi \C5 

^ 3« I 

5»n:^ ^\m ^Ftw 151 & 1 tM-' 2 f^r»T« 1 '»?’?» 

m mw 1 c^ ^«ri 1 ‘!rt»i-«r’«rrr»ra sitc^n 
^ «r5j^^c^ (?rNtwt^ I <8rt?r ’fc^ii^r «nf^% 'e ^t? 

<ii^ 5(t*rrcsi ’rumR Cortex-<ii«j nziw \ 

’Tvf^^ «i*»r ^icscf ^t?c?(31%c=?p I vu^ 

^1 3Tt^ I C'^t^l ?!'!!»!l C5t«, 

s^.5fffi ?Tfwcn?r II® I 5IC91II sftc^ 

^ c»i^r^ (Septum) I c»i^rsr »rnri:*r« ^t^tm Rw 
^ 'Q WT5 *sr.^ ^511 ^5Bv*rrf^i 

^fWtf^hi vii^n ^»T®5 ^ti?i «tw*f '6 ««{rc¥ I »rwar 

®»trftnr^?ii ^fe®i siw?i w «it« »icw 

^ ii«n:f, wrw «itc^ tiinsrt^i ccti? irtcw i 

c»r%ri:*m i^-’ttcf ^r® ct # 5i»t mm €f»«fl®, 

®tc¥ 3itf5t®m« (Vestibule) I mtzm 

orstc^ mc¥ c^ m\ cm i sitPr^t^i^w f«®ci ntn ®tTO "Sft 
TO I f8itt»iTf^?r TOn<m *tfl>ttw ^ cTO¥5^*rTO cttW cft» 

TO 5itcvi to; !?to! ^ «^c*ii wlt»i m 1 

12 
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'« C 24H 9^-lOsi 

ars\9[ cHcv 

(Vomer), <il^sior® (Ethmoid) <2rff% C«[t^ 

I «i% ^Tci5 ar ^ flit i 

^K^ STt^r^rCr (Olfactory nerve) s(%c^ «fC^ I 15^ 

(?faTw (Olfactory 

receptor cell) 1 \W sfr't'TtD sff«C^ ^t^l %?I ^ I 

C*f^ «rfC^ (Nasal foosa), >rw 

[ 1, 2 ferar ] 1 



l^^ f53» 


'«ltsiTCtf?f C^ C^tsT 51^1 5C®T I 

cflFcaf 3jt5c^ ^t<?pj c*r'«n ^51 

'sit?re c<% I c4ftH «ii4s|^ ^ 'St*! t! »rtc^ 1 

^ 511-^t^t I c^u c^\H ^c^?i 

^rtc^p, ^5r?ii ^1 

^tf% I >fsi?f ■srr^iiri »r:v« f^f^T 

c^fn I atnruR^F ^1 ^twic*f ^tcw^ 

^t?i fwc^na ff5{ d? ^rwi m a^al «tf 1 ’^w ^nta ^ cncit 
m i?^c«a srcar f^f^atc? at»f ^casi \ 

faf^a ^ ^casa «raE^% 

^z^ i aa»r nfaa^ii, »ara)fl¥ at «ilatc?a 

<2r^a ^ta ¥ca 1 mx^ c^ wr»t *!tc^, aW «ta^t« 
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, 1971 ] 

<ttc^ I CWM T^m 

(Hallucination) •I'f j WH\ i ^^ •«tt«t’t ^1 C?? « 

^ 3rf« f^:^8r 's(^’S[t?i ^ts?*«f5r5 f'®it5itc?n 

ucff ved I «ii^ cf’irc^ cw^c« "sri^i ti 

I i(CiT ?ll *sk ^®I ^1 ’tf Cf t’lt'Q c^i 

’rtt?( I 'Bi9fiBt%wir c^iajQ yum'H ’^[i^sii c?^l I 
’a[3W[t ^^5(1 tgt^i:^ 'et^st i 'sitc^ 

^tc^ tf^ ^C^r^CSf^T, C?C^?l f^r?j «r1C*! I 

c^r^j >i%?r sin I aacif 'Q 

»rf%* ^t^ ^csr ^t^?rc^T«j, Pf^pi, 

CiUtij' 

— '7 ♦ ♦^^l■3 

''’^"^ \ j'tWx Tiara 
«u V 

2h\ fsi 

sfftK^s 5rtf c^t8ff^r«f i5c«f f 

tfinw:^ y£(% m I ’fwa 131 »!f3F« i 

c¥t!faj^ ^1 ffwt»T ?ra ^K^\ 

^Ta <ica« «ff^5? ^ 5(1» 

c^t!? ’^Jfw fsrf^caa ^ nz^ 

<1^ cai ^ra ^s^tatCT I »tf^'*r-^^wi m^ttai «iwlt <c«r caa wtaw 
wtf^ ^art 5wr r faaa. aif#a ofci? faf^a wa sits^t aada 

ai *f1|^ ar» ^tw I c?ca arncK faf«a ^vt»w m 

Iff I cf c^fof 1^ cf f^^tca cft5f mm ^ aw %z^ 

m iFw> ftnt^trwf ^1 ’5rm'« «(«rt«(l i ft aiftw ftnar «ffrt -aii 

fitcf» fi ojmtcf ’f^f «cftftf T ^ ftc¥* laf^ »R3f aqta'f uif# 

*f«i cafttf 'ft»!Cf—ftfCf ftfcf Cfffcaja ft•( cfl i ftfit^ ^ fFifttatn 




iTtiRTiir cn^ m i *ifw to c*rtTO?f —w 

TO*nj # n»iw f«t«?i c^*j cf^nc^f f^si c«r^ i 
=f[^p3W f?cir^ lf\ (tr^tl ¥C?»tI5f I uqt ’flff ^ f^TO C^sjfN 

CTCS( csf?, ^i:^ ws ’firaii ^'« to it^ TO, 

^tr» »!TO ^^1 ?tir i 

5TO?i ’ff-TOissr ffI 

CT TOffTO, ^TO5i^* 1 ::^^ TO *lt*a ’TTO CTO 

TO mi »r»fflntc?i TO?wi I 

’Tf 'BlWt'fil <E?t^CST ^«.’Tt??4:’«TOl. ^TOl 

^ ^Pt%-^4TO «ilC5( »1tc^ I ^5tfgi C^JIST 1^^ C9^f^ f <Pl'® 

^1 f^^t? '« c*r9 I f^TO ’tTO^ 

•» 

'e *fl?f 3Fa ^tc^r ^f% ’TJ^cw I ’T'KTO c^cai 

^^1 «pt<5p?r ^ir ^ f^^l. WC9 I ’tQfWir cTOf 

^c<ri «f^i? TO c?^i m I «r»TO?i 3fr-<^9?n '®u??r cto 

«fl<p tjm'Rr m c^ii \ «t^4 firTO ^ i 

f^c*rf TO c^ cTf«( TO I 

uq^ nf«^^5T ’TTTO ii'<tTW ^tW » ^CTO ^tl?tft 

^ffn Fc*^ I 

<1t<C^T?r TO f^f^K ^?tC<F ^ f4f«« TO 
fTOTO 'stTO Isomer ^C»T, c«f 

»R»l^TO »|sHPtTO f^C5 stfe^ fTO <trTOtf«¥ »rNCTt4l ^ 

’llTO =T5, TOstf CTO «(wr9 sr^ « >^tl? C*f<0 TO i 

c*i*t!? ^CTt^at^sf TOtcst^ (NH 4 CNO) <41^ ^f^?rt [ C0(NH2)2 ]» fi^ 

*tHtc<f ’ll »r<if I 

uqi^RF Sli:^! l?rt TO1, 1W1 «T?lr ’tllf^ ^ •A ’NW ’ f f i y 
1T511 fll ^«rt^ ¥tc»nr *tftlt-f^tlTO TOtl TOtftl TOCt I 

■Jflf^m^ citsf TOttfil TO m ?W H ^TOfipTO 

(Diffusion) ’rft<«l CTO C^fflCF W TOlU CTOlf*TO "’K 

TO, w ww«r!lt ^rti? »rt^t«jr TOi c’fhri irfici? CortcMi iHw 
Ififim h(%ii ic« • *ificur iiTO«^ ntci mm m 

TOft •JlC’l i 



wii ] ’■iWwf irf«Mw«605 

cat^ .H?F W19 1 CVtsf C«l%<r 

® «rf«f& »nf^ ^w c^ftct c«r9 

I "vtcwif ntkfcsn i 

?s^c^ir I mzw »jt^g ?[nic^ c^c«f% i 

c¥tc«« 5p?ii c5tcf I sTtc^spi rei5?i fwc^i c?atc»r initi c»(t^ 

'f’f »l^ cft^ [ 35t’N fsai ] I 

^ '?sr^^ '5|f^f« aji^pifsiiicsr i *ii 

I c^ ^tsf I 

^i?n c^J’R^ tii^Btsii jptf% 

wt<( I «if s?t^ '8(tfl ^f%c^ ’itcfl sfl « ^c»i 

>!?nwtci^w 'si^stc^ '®Jtsiic«r?i ^«f»if^ if? c^cai f^fer ^ 

nc^ ^<«r5 -n^ f?f% ?rt?r i jt^ ^?if 

^?r® nifl sri I ^ c«i c^t^ca*!^ ^tcf, 

^91^ ^^m^ 1^ ^Tc^ I c’l^cai^ i«i^ U9\ «it:f i 5t?p, csit^ 



♦f<i W i^tf^ ft?i w c«ft3i -w f^c*nr^^ ntr^ 5?li frff ^ 
artCTJn nv cwtc’f«rt*jfl¥^ ^mt«,^*rt3i 

a(C5TVKC**t Sli 5f^ (3Rr i 
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mm <8 1 24-r 

c^ jw», mM 

pi»i c^si<att5^cva nm <iinci9?aw c^^^ toi’T 
‘iit^cai'e art*r^2ttCr »!t?tc^J ^\W 

?IUTO I c^tc« m Cortex-^ \ C»f’*(tC5? 

R»r I »!t^tc^y Htos «it5 c?c??i f^fti 

I c^m ^^^5 ^t^'e c«r^ ^’tc'st^ c«rtc^ 

cflftc?r tt»r ^if^, f^;tTc>i?i umj 9r«anlt 

c^«f»ni »TC9r fw^ 

wtw ^f^v^li ^1 i?Hi fn^ i 

«f»rt ^1^ f^5:9 ^>j5T'e «?t*TtM ntfi i 

c?rsi 


cwc=T m 

'■(Tr^ifa^tfl ’«itf^ ^5 *tl5 c^tt‘1 

^»rf^ Tt*f3T C»J^ ®rtf«tt1?) U^ ^^91Tt'« •ltt*I *tf<fb^ I c»T itT=? ^tww^ 

c*r^ yrt *rrw c»r>f- 



cwir c^'wfiii:^ cs)m »it<(j «rc<r 
«j'8W'!s »itfinir c^>R wa ^ti:«t*n:^yir ¥il ’iti, ^t« c^f<rtt f?f i spt^ 

^'•^1‘«¥^i «rFfSj« fitt ^iiytt« tnw 

w^ C4C¥ C»R^ *t^l 3Ft*lwV m^m ^%\ %XM ttcf I t 




^ <£f^^ %«ni 

^twT ’?it^C9R»it*f i ^t^t?r cwi fl»i 5TH cn ft?- 

#t*rtwi ^t?i 3r:r-c^t»!tc5fi ^T?r ^1 ^- 

♦it¥tc!^i -f?r^-ci?qc^ ^t*fi, csT’^, ?rt‘5i<«f, cit^ c^ 

^tw CTt*itff, nt’^, w t^. ^rff, c-ftstc^W, 

c-r^sim, <rtf?:*t^t«T ^tsitr^?r ^ 

i£(^^ c% wt?r ^*tj f^c«fc?^ ’tl <'r§r ^?te *ft^ 

^c»!ir m I ^rs\ tij^i ^t>»ttf^ 

cwz^^ m I 

cTi^, 5^1 f?^ ?rtcBw 

wig’ll C^fk I 'St?! ftt'SS!—C5l^, 

»T^1 «('5W?!—'e^fif 5!K 5rt?! I 

i^c^i f^^-'QfrhTt, Prd "1^5,^. c^'^tc^i ?t^ c^z^ «it9—«c^'e 

t 'art?! '«t^?i?t?i ^rtc®?! «t'5t?! <itc^?Pt'.^'Q ^\ i f^c^rc's .stf^ 

C9Tt¥ 5Rtf% ^tc«?! ^nsl C^ Sfc?! 5lt9, '5t^t'?1 'QS'® ^ftC'S 

^1^1 »rl^<lt^ ^tc=! «f^r®?r ?!TIOT! 1^?F ^WU^ 

^t»r I 

fm 'srt^itr?? c?isi5! '5t:w?i it^i, c'sirf^ f5i® 

'»tc??l ?PB», «lt?! »!Wt^ 'StC’f? 'St5T<1t»!t?r ?r5^ I ^fft?! 

W9 (?yt^?!, 3!5\® c^t.ft?! 5f'5 'sri^t?! |n,t% I «ii5F^t?r 

’ItCf B'pcaf '■It?! 5^tsiC'5 t6?1 ^?!C'®t ^\ I 

>T^SCT! R»T 'SitsrtC'f?! ^tft?r l^t'®t?! ^C<!f ^ ^ 

Bttlf I C>T«f^nf »lTi!1 ^5?! «i:?! C?C<f <M^ ^It^TtCf ?! ?Rt»t fsi&C'Sl =11 / WPtWt 
cBtc^ c»K»i!?, 'Stc^ ^t?t?i c?Rc^ ?i9Fit*i—s!if% c«ti«t 

♦ftprt ^»! c^^, 'st'e c^t^, «rtst?F f 

«I1^ ^!:»!5?—Vjyj, wn sitf%, Olfc 5t^ 

l*! B!?t?r. «ftsiH aim*! 'St! W 'ed ?«, f^ 
vc« 1 ■ ^i! wm^ mv9 m, ^»ift^t?! m \ 0fm ciU, 
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»IVtci? ’W, mR I Rp(tc^ ’•Itc^ 

^ I 'Stff CTCH'e ^cvTt—^ 1 -fTl-fTl, ffc»re sn i 

iiR^ i^nr c’Wsr c?, ^ ^ f^^'e <ttf^ i »rf%jt 

CT c^vs^ =^?r I vlf Mtrf ^1, ^<<11:511 »?!? ^ i 

f%i nw a ^ica^ «itaf J? ’ttf srwa 

csaf^ »ja>f cF^tai f^ca «itcf 1 c«a^ ^tcafa faaca i 

a^a ^icif ^a, Mtia^s^a '^(a c^itsitca^r fk^ =il 1 ^brwi 

flwj i^Twta ^c^a« ca%, oiij h'ai ca, c^ife cn^ 

«?W¥ sift-srrajl WR ca^ 1 ca«f«ia C 3 ?t^ ca^, c^r^fir 1 

3K5» ‘fla&i ^t«al a^c^ I caata ac^i 1 '?s^ *fltcaa fl»T jri, 

Mtfaifta c^a aia« a^ ac«i 1 at^asf^ aa’s ^af ca% ^jca 
I 5 rft- 5 rt*ai cwr^ ‘>at^caa ^aca wra tflv na^ aa^ 

aca at^r»i, ^ f^i aat^pa atc?a ^^ita atc^E^l «tTap*f a'Ma caf^ 
ca^tcail—^fi^ai 'atatcaa at^-afal «ffa^ ^atatt^a a»rc^1 1 

ataasf^ia a*a) ^ta f% a»Tcal i ^c^a at-eai »!tac^ ^tcaa 
*tWof^ •eiaca f^C¥ a^«r, ^ta'ia ^tana »n^n?. c^ta 

caFta <rrc^ aca Ptca atca *r' 5 C'®i 1 atc^a '^ata *it«i- 

aifn ^^ta^ta aca atafi:a 5 i 1 ^aa catai aaf caa*'® ca, catan ca^ 
'€al aa aca cacia 1 

'?»^cai at«ata aal atatcaa ata-wfac^ caatr^i. 

cat^ai caatc^i 1 atfa caasfac^F aal "ftraa ai^a ataiiai #t^i %a 
^tsc?^t$v^ inatca-satca—caatcaat^eai atac^iai, «iiaaartaataarrsi1 
^taaa aanfaca^ ^a^acsp ^ca atft cac^F a^a «raJt« »aaj fcfn atatrsi 1 
TOta a?tca ^taia ntatrai 1 caaias c?ac'® ca ’«iasa aca aitaj 
feari I atf% «ita rw 5 t¥taal ataf^ ¥ca ara, airaa ^ l^itfa ^ca bsfii 
atarai, atc^ «rta>a af^sa ai nc? «ita aitaai ajt^caa a^fei atca at^ ava, 
ifif^ca «tca taca ata^ta 1 ala asca ca^ «rt«caa ^rrca 1 ca ata 
art^-a't^ ^Jtaicaa ^t«atar f?ca aa. at^fl aa-aa "aa 1 aiacal 
ca «itata a^tca caca ^tca 1 ®rta a^fa aa 1 ata»l a^r, «^ai a? 
faai fafi[ af’afaa aa atca^ «iicai--ca acia aai aca ar? 1 

aaa atai ^ afta altcaa atacaa faaf^ cac^ wr«a aca cam, maa aw 
ttftw atar amta i amwra t 5 n\% cata 1 mtaaa aa ♦ttmi ajpf itt 
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?R c'f’<Ji I 'strsjic'f^e c^ci i fn^5i 

’^tai ’ttc^r c^t^j 'it^tsr fn^ m c'«(c^ >^*1:^1 

cn^ I 

<u^?p?rtc^ »aJt?i cm i 4 t»! ^tc^ 

5t«**tl c^^^ f?i! c^^^ cm fe ^rr?c<( «(T^C«1 I 

sft® I ^\w ^tc??r ‘ii=!r«:'9l-c^«ic'?l ut^^l '®'*f% ^U 

fkai ^i:m <^r^‘c^11 fsc^r??! ^tSfc^i, «Ft«?5t^ 

cm c^fst^r c?^l i c^atltf 

c»rc^ "Ssit?? <»{T^C^! i^l t ^TSints^l «It^ 5ttCf jj ^*1%:^ ^tCSTl C'f’^TC^I, 

^t:«F?r m*ii ®rc»ri? 'sir-nf^i sit»i i t 

f ffl?:?l C^® I C?ltw 

’ftcf?f ^9it?[ fMc^ ^1 • cm^ 

^tTO C’ftlll C^t^l c*f^1 f^c®^ I *n^, Cf tS CUt^ 

c^i(i 3Fcs( m^ m®i R®, 

cvf^i cm, m^j »ftfi, C3i5t3?t>! ^*f^?sf®i«c^^i '^mc^ 

' 5 (^?r OT ®k®i I 

c*fc? f%?l ‘4^:5!^ ^*r 

cf'*i®N, ?if®tfltf® 9Jt»rntf® ®t®1 ®T5 i ^it^rl ct5:5p cto i 

'^m ^t®i 'sn?i r^Pi c5ic’»r mcm i c^ ^t*r 

m 5^1, =»T"n? cn \ ®t?i m 'stT^^sn^i jri c^rc^r 

c^f ^t«?ii 5ti I ^9T =«i^s? cm, 

i5t>m\ vit*i:«i qt I m^rsf ^csr c%tl 

cfti ^n I ^rr«rt^ i c®® ^rf? ^rci f&t'f 

W'^fc^i, *iw?i?i m nw I ^twi nT>.n cf^c®l, 

cmt^ I 

I^t 5^11 ^-1 'ii^ f|i(ij 

I ntZ^ 'ain?l1 ^'f? C»f'<tl ffC«l, C?t^ ®TC«T?f <taf Ctf:¥ tUfI 

vfKtc^ «(r«F «»T«p fr’i^i^t I cf^rc® cn«fir^ c^% i 

c^m^^ 3^8ft« c®Tsi9T nT®i I C5n’*i?[ ^t^z^ ^ 

W® ^?t»! ¥« CW«1 I 1 

13 



610 


mm '« t 24*t 9 * 1-105 >T*^>1 

^W?P f?si «(C?r C5tC5 ^^ I t5 ^t9l 

^.m ^«i®T ^i^’ar cBtc^ ?F85«f^ c=*f5|ii I 

to ’Tr? I to 4 t' 5 r ^t^t^i, 

I cn ! f<p^ to '«it*?tc'f? sir»r*iTf® 

c»(^ cms I ^t*«ri to «itc?ri 

»1C«W ?C? I ^5i? ^t5|?1 C’^rsts^ 3ftC5 cs^jsf 

t ®tC« ??tc?r * 1^1 » ?P®1 c»f^c^ c^*f 

I ^5tc^ 511, dt^?itc^1 ^\ I 

c*tc^ «p:®i ^^c*r ?• *i?rc®l, 1 

f^c=? 'sit«c'®t i «itsi?ri ^tJ:?a w,w ^sr 

^^\^ I <iT^c^ ch^^U5il, '«rt6^tc5^t 5!p5i«f®i^ >r*?i:6C5 ®THc'»i 1 

c^«i =?i I c^c®i 1 

aitc^ '^tl^ ^TC'® ^ I c^i^ ^vs cm i 

»f^tc»i I r^tot ^it'siRi ^ta I 

^®n 


c-i*i «rrt 50,000 ^ff <ic51 fe'aa 

4ftf 27,820,000 *i< f^i*tif»i^t5 cRv c*FC9}rii»r I ^w- 



^c*t? ^C5 6tni j ^tw 6»i<rtt*T 3f^>ir?»rt»it ^tfn^ fwct 1 c*T<ftw 

^Tsit5 c*fl f5*^^c5=9 tot^ 

Ht 5 it«»f If «i'y>rt*i «1 ito I 



c«i c^i c?'«rifi), 

«it?J ?t*il ’it^ ^1 lit *11 “ftf^^ f^»6?r «1 »t 

nf^cr? 'srrcf I f^l ?t*n »Itf%lN (Printed circuit) 

^tcf I »itW «ft«»rfii^ ^tc«iti?=^i 

»rrf^^ ^JRtaj 5t^1 5ltf^ 

« 5TH5tr.?J Iftl t C^fm, c5f^f^>T5T, 

«('^r^ C?ft«f^ (Resistor), 'srtr^^T'f (Inductor), 

(Capacitor), ^1 (Transformer) f^fei 

v.*i) »f?i:^t‘it 5 { 5 ^t®i <(c?r <st 5 ^i« 

I uit m ^’ttftsi mi f??:^ ^r? »ftf^^, 

\8tni?r «tt^C^ ^tait?1 ^t9Tt?1 f^ffl 51tSF 

(Solder) ^tto m \ C^ C^l^l Wfv'^I^ 

^^rs ^ C3T^ »itf^^ mz^ ^ ^ifir'® 

dr c^TJ-n ^i?f 1 

=1^ 1 

mw n't^i 1 dr ^1 f5i?itf5i3j! 

«rt^ n«rtc<^ vii^p^fst c^it ^ ^rsns®! (gtc^itar^ 'si?^tCt 

nt« c>t^ 31 ^ ^tt^ r?r?r i«s?{|%^p ^?itc5ii 

<rr43T ^tcK^ I uit *rt^ 'ii?p »i’ 

m w ^t 3 f I ’rTr'®» «t‘^ f^Tff^ ff^?r 

C^WC^I ^91t| (Dip soldering) ‘Srtotff > 1 ^ 1 ^ ^tsf vi|^jfc«r 

I. ^filu c'*^!:3i ^tc<'*r^, «t?i^ ^i:?i^l& ^wtsi 

Tv'S!? 5^1 ^zin dr m ^nt?t5| ^’«fii m\ 

^ir c^tst ^1 ^‘v»rRwc^ 

^ I , 



612 


mm «[ 24-f 9»(-xo*j iT^tn 

wt® C*J 3 ^^ 'Site?, C?ltc^?! ^f| 

^1ZW C^»f »!t5m c^m\ i Jp cwz^ ^z^ 

^nfSr c^?{ ^?ii i5C!rjf i mmf c^^sijp 




1 sft fssi—«4|^{8 cife'ii f^'itw ff*fi ajtfift I 

i*fc«i fsEii itni *!Tf^t5* ntm in 

cm ^tc*f I Th<m c?«i vzm tt*n 
^•11 ’fciij »ic^ l:»i 4 trsTf i 

m v£|3p^^wi '^f^rj circ^ *ttni, osc^^tire c^ii^ 

CTtr'i?[ ^’r?r ^v^m] 

’ftsci •if^ fn nt« Jitiw «t<c?F «N) CTrt wi c«w ntt* 4 



1971} ’SEftI 613 

c^ bsfii «t^i 

I >rt*rt?i*r^: »t^l ftni »ftf^t> 1 

1 5 i•^ fwn ^tf%c^n 5(^51 miw I 

?t«ti *(t{i«n f%s i 1903 

<ii?pl^ I srt?:^ ^ f»c9 c^*t f%#i ^c?fcf 1 



^iSrrff 






CMt®Tl Pt*?Pt?C*tll ^TW''.^ I (Proximity fuse) 

;?tr«i m^ f^^ir ^irt ^1 c^t»i 1 ii 

^-aj'stc’t to c«rc^ c^wf^^Nsii 

'sjtc^ c^t^ii ta - 5 ?^^ 

^1 f^^*%inf«'® 1 35:311 -s;i5't:?r!i c-n^^itil' 

^tu{ *(?r ':^ w, 3?:^ m 

3i^f:?(f c^w c^ssjtu <rNii cn ^cm^rtr® ’tttw bsfl 

TO 151:^ cn, ^ 5*1 m%tm ^ 
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C 24»r 9^'lo«r 


ft«f1 I 

c?r«f<j hf?f 'ii^ mm 3J**i*r: 

5CaiC5 I 


CW ^*1 ♦(^f^ ^tCf, C^T^sf!^ tH«(5^ 4<*^1 ^?ff I 

'Sf’tSl ( 2 ^t f 53 I ) * 11 ^ »11 »rtf%l^>^ 





3 f5tis>->t*ii ’Ttr4^ »tir5i?i f<f%ir n<tv i 

^l^c»it?i »[i:9r I '«ffl «Rn:«r?r ok^ 

cmu^^ m '6 c5Fi^ fm^i^ c^'q^ii ^it^ti^ 

wf^rni»}t%?r ofm\ 





I C^ 5tc^ ><3?:^, C3!13f%?r fet^T 

^f%P5 »itf%c^?i I f^kw?r vii^ 

<2fnit^ ^ii:?iff®f I ?5«tt?f 

<Tt® ^ ^<11 'Am c>j^ « *ftfl^«f^'e fls^ 

I 

f%^?r (3 fe) <i?tc<sr >i»« 5 < 

^♦f?! <(t®^ ’^'sg c?«?fi I tt^^tsi »f«i <2jf^1 

»5t5tC^I (2|f®:?[t«(^ !Ptf% (Ink resist) 

'5|5^tft *(t®^ '«lt^35i:*t? I *l?t5f f?C!l 

#t 5 l J? *?C®T ®t?J *(t®^ «(t^^*l ^’ti^* 

^f®® *«rf:^, ^t?r I a^ ^?i 

^t’tl >[tf%^ 37*^«rI «t^f®l&«| »I?ICR5 

I 19415(TtC5i ®l?r ^t^W3t?r i 


W 

(^) 

**(sf) 

- - 

w 



iisihrc^r^BW 

v3 -3f<W 



sff^c^ir 9 i 



4 ^^ flat—^tni I 


^I’^f®^ ( 4 5J|t fei) ®f%^«rc5f^c«tir »it5t^j c^vQ^j 5?r I A^ n^f®ii 

hRto 5-Ptck <*fm^% h^if®^ >rNt?r^ 5p?i^t?r wt® 

■n^ ®?1 ®l^WC»*t?| ^’f?! «lt®^ <1t® sit'Stt’il'Nl ^Z9f JfCSf ^ f®®^^ 

nt® f^ir cm^ m m Am c^n^?( s^-fndt »Tt«(t?f«r®; *Jt®^ nt® ?»Ttr5^i m 

I At ^f®t® «t’*rc 5 ( ^n?f A^i^ ajwnr ^\m*i 

fi^ ®i?i c^ I’ft? '®if® XV ( A^ wi>sp ^tc-n?! A^ ^n ) 

cf®f^0wc’t^ w ^ mu ^UJx:^ 





616 mm '« ^nwt*T [ dsf-ios 

9 ^, c’^^tcsi c^^ttw <ft»^ «fr^c^, 

c»r’«ftc5i ¥tf% ^5 m I ^tsii c^u 

vlj c^^cf ^jtc<«ftc®?r ^vi¥ 5pai 1 m 

f(t^^ I c-!^ ^?tc<fl 511^1:^1 ^1 

^tPi 'G jm c^p®!i I 

ft’ft c?it«(^, <fti5^ miw 

C®T^tCil1 I ^jHt^^l fsp ? 

^flc«R35 'src^J’^s^ »r^c*rt^'?cffi «rt®Tt^f^tw m, ^^t?tii- 

«s%^ c^tc^?( liirs <2rc^t«f% 

'6 ^:5i?( (60 « 40 ®t9t jfr»!i) 5(i:<(j ^5i?f ^N:®! 

^t«ft I nw c’ffi? f\uv^ ^1 

c^m »Tf?i:?t c^ 9 ic»i ft^l m 

I 

i{m\ ^1 C^C5 I ’T'®!5 ^^C5fc&® ^1f% 

^ca^f ^1 c^c^ ’ttcs I ^1 sftc^f^Kt*! sTt^r^ ^t«fi-’rR«itlt nficffl 

c^»iT>j ^T^ 5 t?i ^c?r ^c?f 5 pl& ^rn Rf®s «( 4 c^ '®T:^ 

^?il ^?r cn, ^ '« 

»fvC<ii^t5i5tlt ^ic^ns »itf%c^?! ^^z^ ’ftc?^ 1 c^ 

j}tf%^ ^ c^, §rts?fif^?( 3^tf¥cN 201^ 

*(«C® *ttc?r. ^ ^’Ttifts^ <(Cii 20,000 i »rf^® 

»ltf%fe ^35 aqjipl^ ^-ftt'®?( ’^fs® ^?iC? ^9!C9l s^1 1 


’Ttfl f¥f«FW, ^I^Vt®1-9 



^J®li|5T, f55lt®Ti^l?I ^1 C=?'«(tCi^ 
^*c? ^ck?, ^r?r ^'9tc«i ^tl c^z^ c^ 'sitiiistt^ 

c?c^ CTi^’«rc^ ) c>r ^tc?i 5(1 1 

<^t'^'8?it5Tt?( ^z^t ^l^^tsr, ^ ^zw <tHT 

c?'*nirt?j 5ii =?f»!(:^l i c?*r-1^c^ft»*t?f 'Q«i^cw 

'Q»1^tc^ (Snow pigeon) sTfsit^ C5lt’< I 

<1t'ft1^?I ff®T 511 I C91'*I1 f|5t—«tt?l »rt?1, 

f?5(t5!(:?r?i '®t?i ^t>T I i 

c^c’? cm I 

5^?!?|5-%t?i ^ »il*(i^®r®; c^W c^ 



%-^^ntr^n c?«ti c»i^i:5i c*tc»i« c^^^ n\f^\ ^^zm c^i^ 

^ ^»ic»ii fro I arNri? c**r«itc»nf^, c9^*n* 

nei^ »it*r i 

14 



618 wr ^ ftwN [ 24H 9*1-10 

Rsit^tc^ tm^ ^c=T9 c?<i f^9i:=9i 

^CS(^ ^CJRf >i5?tt I *ft®T, 9\% cwz^t I 

^t? STtC^ ^-il?pl& C<|^?J ^tf 

sjturl ^iz^ t t5S|^# ^sifSTl I 

f^l ’f’T k'01 f^®T I 

«r C55t?fi c’trf i 

'®it?r 5t'e^t?r ^«i 1^45 ^?r «Ftf^, CBti’sf?^ 

5lt31is? I »ltf< »ltr^l f5?I MU (Pine), 

^UM\ 1 %t®!nf?r Cfi^ 

c^ si'®<:«?i iflwfl, ^z^ I iit^t'Q 

MU cMi^ ^zv ^tci? 

C^!l CM^ 1 cNit vIlCT C?R M^^^ C^il ifl^l I 

<s\M^ >itR, cai% ^U c*!i?1 

^<iT ^tf?f? f^^?[ f%l MM 9!t^ ^1 C^nr I 

^1 c^UH M\^ f%f I ^U ^tr®^ '®it^j^®l 

’ft3^t'5«Ri? -^tsf, I ^i^t?:??r ^'^^ 

c*!’«ftrif ^sftqi cMm ^z^ mi^ 1 c^^ftv^ '5)ti’tt5^i, 5t?-^t^t? 

I f%i ^t?r^r?i^ v£i^ ’it^t's^sRi ^tc»i T?t^i, 

c^jss{—^ti:»} ^(?r c^^'Q ^U 5pt?r*i xm ^\ 1 

^tcf 3 MiM mUmU ^r® ^ 1 # R»r 5^1 c®i 

'5i1^ ^tc® ^PT ^U Rl ^11 R I Rl 

R I #t?P ^uu ’Itt??! m] I 

.il?rt?( ^t®t<I »^ 9 T Rc»f CMtW I TO 3 

c**ii:^ «r^t^ I "'TPT I 

t5 ^U CMJ?f CWMC^ C<1*sTPI I »lt?1 C^1 WC5IK c^rt® 

m I Sift?! mm Vs »it?i fV ’ft^i^rPi 1 

Bf»T r^% I «i»T mtw C^psil m 5if1^ 

®t?! (Yellow wagtail) CM^ sitfe ^ C^?t!Bg I 

cfefq^tTJtp?! ^C3! fkn cm tM wm ^t4t?i 

<fi ^11 'astc^ fRetPi—iit^l!t®1 (Pied kingfisher) I siTSTTO 
(9,s!i«ii:?i?! m\ ^rtRg w 1 
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C^C¥ ^ft^ ^tsf I »ir’:»lt%, 

C^^ff^Ttsf <1'^'Q C^'^% ^1 •^W I C^t^-^t'S tiJCTO • 

^C«?[ ^t^t® C<«fC^ ^ 

f%, I ^rs —*-^91 c?<f®!t5{, c&Rc»i?t 

^ I ’1t?tc^?( ^t(:5[^ ilC'S^'Q \ ^®T, 

1 CfS{ 

c^?fC«F<r ? ^t^tc®?i 1*1 r^i^ c^, 

^^ I C^®Tt?{ 

^C?ft^-C^t^'^ '® 15 S[I^ c^^t?[ mw C^fw^ I 31flt^ 

C^tC^C®l?[ C5H I C^1§ 

I ^t5^’«(i'Sl sp?:?l C5t^ C^si*Tt^ t Cff’*( ^tfl 

Wt®n ■5TtCf ?5C»f ®f^f®tf% '5?p I C?R 

'5ftc^ I «t5T ’TC^ C^®T I 

^t®ii ^'‘^ti‘*i^ ^t^t® c?R w I 

^t?i c?r’»r f^ I 5[^ ^ cw^ “srit?? ’*(1® ^t^irc® 

f^ I ^1ci5t =5^1 vft^t?~^^*l "Sltt t^J\ %H^ 

^C? I f^‘^t®t 5'Q®1 3JC11C5 ‘'It® C®C^ CMl'ff I C^C¥ 

^1 ^®t®!t*( tn ' 

f^s^ts^C^r^ C?C^ ^E5®T1? '®lt«Wt^ c^c® 

«itc^ I Cf «?t?t '®lt'a ^ ' Cf'QWtCi^ 

^Brt?f ^ ^ (Whiteheaded 

Red Start) I »Tt?1-’slt«n nt’ft Mn *<t« ^t««W 

’|C?( <tt^t?f c^z^ 1 

cnfic^j emt^ -fltsf I c’t^p^it^ » ®t?(^^i 

CHC^ «tt« m I m 5t«fta c^z^ i 

‘spc^iij «c® ^'iwi ’tc'? I Wn 9I! ®i&« 

’ra^ 5^t®tt?j ’tc^’t (^€izm I f?t?i ’tt^ i 

B®t^ I C?6?t^ C^t I ^t®tW C®^*I 

®t^ C5l^ \ afOT I ^t^tW eWA 



620 ^ 41 ?^ wfil'a f 24 *^ 

c^si^ c^^ mi 5 ^\ dTO I OT 5 frc 5 ?r ^tcs? i 

»itsn:5( ^T?i'Q 5?^s? f% c^ c?’<c^11 frtstaitJi i ^13I 

Slt^Sf I 

CTS{ c^m b':5j tSi^^^ \ «itg f&‘^ 

<8Jt^ C?'8?tif f%5?T I aitc^ (Birch) '«l1?[ 

^*Wt^ ^1 I «f«f5l C?^®TN I <^<1^15 

f%^ yrt'fl 'Q 5i'?“i I ^t^l I ^'6^1 

c^t^T ‘5ttf ^^\ I f5?K?«wt(::3f?i **lt®iii ^’tii 

fffC9 W ’Sfili? C^s[ 

"sitiHrfstc^ji -n?r«r «c5i i 

f^s!t®Tn^ «ti% « 5ft# I ’t.sft^i’ C'^c^ '»>ta'e 

<2ft?r (ii^tc^i c®^l car^tc^^ 

C5?t5| ai?f^ t%f^ C^lfZ^Z^^ I h^ ^tf^e C?’«(C'® I 

’t^r C^^t’TtiT a^t R’«tft^ ^t^ts-s^fft I . 

f^ck?r c^t®Tt^ f^m #tc«( %9\z% c-stt^c^^ i 

4<a5lt*( «ttf^t«11 TO I aittn ^tar 

iffro ttf^C5 ^U? I ^'v ait?tc&, Caf’^tCsrl I 

c^z^t ^c?ic? I c^fti^t^i 

^C^fsei I f^irq I f5 C^z^ m 

c^TO I I carf?:^ ^?ifrs( 

C¥'<C'® C*t9lt5I I ’f®!! « 5(N1 ^tr®11 I ^S aft^ I 'e^^Tfl 

JT® I ^sfw?f cn %9 c^t«(t^ m \ 

C5f^ ?ft® I fcm ^m] §t^ r®farc?r afi# ^ ct:5 

m f#t& C^t^ C¥^®ftat I <JtlV 

i^tf^ ?itfH ^®! »*fc^ 'siM? I '«itc*r^t!:*ffl ^ ^zm aitfe ra(c**f 

faicH artfl ^c?i c^cf i f%^- ^®rc®R, ’tCTt# fwt? 

I SR ^tafC5 TOA flapTt? C^V^ I 

R4f%«, c4!?t?i5?K »^3f®f®T flf^rir i 
^'Q^i 5®itai I ^P(\ll{ c^K iftw arhfl i 
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1971 ] c4fc«r 

c«ic?p 1*1^1 I c?«?N 

f6?j5tt? m?i f?c?r fe® 

I ^ ^t^tc^l f%, ’fNcifir ‘ntc^i »rf?i ’itifsi i c«ii:w?i' 

«rf^^ ^tc®Ti I ®tiii ^ «it<:? c«r, ®t?f ^tc?? 

wt?f^ ^s ^z^ c^mw I c'f’«r^t^t 5 n^*iZ'^ »rt?i 

C^Z^ C^^l ^Z^ C^®T I C^f?5| f%®! ?lR5?t?l, 'SltR^f, C^(:^It“‘'*f’ ^ft®! I 

71 ^ 


cm^ m 

^ I ^^csja i '»ics?c^^ 

^?IC'® 1 , '« '«r«'» -i^a «t«fca i ^ipatcla ?[t^*?tfi^- 

3 pi^f*i 5 r^ ^rtaftit ^f^c? '£rsit*i ^cs'w c^, fa^T^-rf% 5 -a^ 

aj?f <2f^ta 'Bif^aii^ jjtaj I «ff"® ^t<*l « «ta 

I ^^au|a ^tfasi? ^ntca 5}f?-^3?ra fin^ia « 

'siftr^ 5 it 9 i^ nt<#T f^<caa cbIi i 



^ «f ¥f 

’^ri twa’Ttf'9TX«tt'3 a^ai »isa 3T<rfa«p fa*t'^ir<r aia’;?! 

ntca I 'Binstcsfl nca^ »rtata«f^; ^^rtcf i 

ca *i^r» w«a «raa[ta ?a» ^i c^ci^ ^tsil !?i i 
ncfla aasT 'si^’^ra ?a* srf%4Ffcaa ^*rta ««rtc^'srn 

‘ii^sf ^srytca® «it®csia ®^rn« ^Nt cat® 

♦rtca I anfa^tc’ra tirsprca® »Ta8?fsf»T^ ^catcacsia >!t^tcaj asrntt^a 

win «ifir^t'0 ^^ata *ttfa i 

?r I n^it*it 55 it« catafi ^ta—c^JC’tjS® fa 5 T«>^tatst 

JiajfWa *rt%a atata *i®=i s)i nH sif'is® i a^ift Uz^t 

aaRaf *r^« fc® ntca, ffi ntcia f^c^ cacar ca^ ta »»i i 

at*rt® cacf wfar caca caa c^rcv «r«rat cai’^«,, 

C1C® ntca I aaf*f®t=ia »rr®m cTOtai 55 nm i 


c^tm c^ ^1 

flrc 5 i 51 ^ m c*fe?ii njcm i < 2 fc^sr 201 &ft^ 

«(cst«[ ^c*(T i wcsj c^f^ 

10 fsiR^ I c^srsi c^^^^ c»r^ 

^«1 C*Il® ! — 




80-100 


60—79 


40-59 


20-39 


0-19 

t5 


1—-siw ^nil, c^t*rt?i *T»ii ^T«i ^^*i1 ^tc^» 

^^tt^ 2 Rw «*i »rc9r 5 c^n <4??^ c^rt 'srt^t^ 50 f^cii 

«1 I ^5*1 Cn^ 5I<^TfC«P C4t^f l^c^Ti Jf 

»[C5r I ^^tsr c«i ’ll 651 m, ^^3^1 ^c^fi 

1971 c*ii^ ^ wt^itc9il. ^ 21001 c«i 

c^mt^ ff ’tPFC^ fin mK wr?[ n?n^ ni ? 

(srt 2—24 f% 6 ^t nt^:^ ^strni c^c^ ntc^, 

ntf«:« biw nm^ 5 Apn to ? 

3—(^) «Rji nx% a « b # n"N'«(ji a>b I 'iinn, 'ii^nn 

fnncni 

ab>b» 

.‘. (ab-a2)>(b®-a*) 

a (b-a)>(b + a) (b-a) 
a> (b+a) 

<^c?r mi ^»fc?in w c^tntf fn ?C5i?, 

■’■ w 

mv^ ntcm ? 



1971 ] 62:1 

W 8 f 1 f^ 

\ t?t^i «25 

I ^t^l =5 mm, 

c»r^t m 9 r® m i ^vs men, ? 

m 4—50 25 'e 5 mm^ C^t^ 20® ^5 4 i5t^1 

fro 3 ^?, ^T 9 r 9 T c^ 1 =? ^’® fk^ ? 

5—«(f^ c^csi^ 100 ’ft'^irl ? 
W 5®1 
{^) 5® 3 

W 5® 5 

( 627 <5^1 ) 


* »rtf 1 m ^^f?F 5 t 9 f^f«ll, ^fi^¥t« 1-9 


? 5 fa\ n^r f^^ 5 *i ¥«. ^■«r^ «t 9 i ‘^ 9*1 "i^f 

^C9 mn ^19 c%m i f^pi mn evt^r f^nc?? 

»r9rt9!n c?t<r—i5t9i wc^ mPi 

*ft^t 9 *i 9 f« cifj^i ^u m I 


C^t ^1 

tii^sftai <ft75 -'^1 c^% ®it^^ ’T'*f5i 5C5:f 1 

5fTs5? '^a cfcs S’f'i ^1f® f^, 

^?IC^'€ ^Cfl fw I 

c>!t^1 Sf^ifj ^5—f?wetlff« 

^r^?if«c?Fifii5i»ft?r‘i ^?n:^ <itc?q 1 

c^T 5 i<ji ^t*B^ c^r, %?j% 09^1^ ^i^u 5 i:«ij wra?i 

^is 5t^1 TSJST^t?! q?| <2t^?l ^C-st? W ’tt'®5l C^C® 

< 2 f^ C»T^ > 1 !:^ '«ttr?f® 5 : 5 C§ C>!ti!^t?^ ?t?I —^1 

(TRC^?! ‘®t?5tWl f^®T I <11^# 9^1 C^ — 

C>r^ “Sp «f^?I C?l ^>1 3^C5fffST ^tw C«f^^ tStf?f 5!ltC?1*C6\'W 

?jt®t^ 

*tt<(:?r?i *ftfq»^ mi ^»!«i:rt?i?j c»jTsit? 'stsi^ur® '^?!I'®11 

31^5 '®<(C^'| f|5f Jf'vSf? ?P?lt« 

ff8T ^1^5? I 

3Tt^-^t^ 'Sltc^^ C^ »r^ *SitR?^ 5C9tW, 

3FIC!? C^It^t^ <1Te?i1 C^i:^ I 

6000 f®lfs?[tl^ ?Itaft?I cntiRtfl 

^5Ti:;(t9?i «l<«fl Ft*3 I m c^?f 

m bcsTf^iTi c^tsi sfc^, <2ftit^'®^ c^imtai 

wn? 3000 9mta « mm 1 

cnm\ ca5t?itt m 

V \ 

(Auriferous) mmt^tUS^ JfCar 

\ «Ttf »1 'silH Iff® CW C»ft^l ^?[| 

lfC11-ill'«(C5)l I ^Z^ 5TWW. 

>il3ir9 cm mz^\ ^»raai» 

C5»it« ^tc?j I 



625 


i^7i 3 

^fw<, ^rs 

'5jtcf I ^51% tn^rcsti r«p^ ^<=is*ri i 

»i?rn I ^t»n—fVg ^t^T c?ic’<f «f»T 

c^H\ I c»ir5it?i ^f9\^ C5CTI wiw 

^tf*i «fc«i?r mw f^c*f aFsi*rs ^ta cat^ta 

^t»itc^ '?si ^'Tt ’tc'5 ’atc^ I 'ii^wi 

c»Tfs^t ^?ri ^ I 

^ c^1 c^5t 5^#ta ^Ttfsi^«ft c‘|^c^ ^?r^t?r ^^11 i«atf 

(MK ^wi< c^^rcas cmsit caa \ 

ca cm\ nt^ai m w t c^9#jsf, 

’tNca^ »!:»T? ^z^ f5if*fca ^t^ita 5l?c^a f?c^ cs^tc^a 

tffatf?'® ^atwl I ^tsTfa 6t»fC< nta? ‘«it?:«p I 

c>Ttm?i ’fii 'sit^ras I ’ftai c§c^ f^ca acsi wc'^r ^t*r cf eal 

I ^tai at^^tastca ??ca <itcai aisf 

9fc^ «itcas I ^racaa >fa catsjl ’itata atca? sii—*f%ig 

Wcaa ^z^ c^z^ aia» n^tfaaTa ai c^tfsata aiat^it^^ wcwr catai 
arltf"® ^a i cn ca3r^a >fr^tcai ’n‘«f:aa caca^ ’siaf^^ c^rtal 

caa m\ aa i c^ta c^ta ca^tat^.^aia ac5r f^i nfaat«i m\ faf^^ atca*—^t'6 
fac-ta «ff^ata aai aa i 

al^ f^atz:a cat^^l caaa c»ri, c^afn taaa ap^a^aif^ hRIi ^tr^, ai 
at^a^ i caaa—atataa 'sjytfac® ■a'f® aa 5»t i cn 

vfi^ fami^al ^^icas catca«^ ca^t^r ac®! atca^a i iii^ataj c^yfa:?. wtca^tal 
faf«a1 faasr "siitfa® '«ita a^ca^f^ faar^ ^Jtfas ^aar at*]^ 

a?a%a aa i 

catai. caaa aa% at^a? \ «ita catatc^ fal^ta l 

250,000 'sTa batata I c®taat ^ac^i 'srt»B<t aca 

ca, catal caca^ 35 at^»i ^a a^ai ata i eq^ hpfclra «rcw 

ta m nfaata catat« atntafaaf «if^ata aai mw aa i aataafacaal 

aT^a 1 , 000 . 000,000 «r^a w catata c^pitcai ata'c^'S ca^l 

«ar® ntcaa i catai atataa^; 1063“ ca^c^af® ^tasit3tta aac^ ^?p a^ca uqa< 
Vila ca% atcata ^ac»! ca«r ^a»T m ata i a[<aftcaai 'ii^ catena Ctci 
15 



6^*6 vs [ 2419«t-10K 

c?Pj:»r c>fT 5 »t?J ^^fif < 2 rc^tc^ TO 

^r?i SI 'aiw?i i 

citsit? C5i?i»i 5tR«fi, ^91^5 cntsii ^*1^ ^tcf i •ii'® 
?tWt?I *Jnr Csll ^C?J sit5^ sit3{ 50,000 C»!t5i1 

« ^1=1 »T^<5t Rci ®itssriR^ 2000 ^t«rt? ^jsi c»it=^1 Rf«« 
^91 nRsitt^r?! »r«959i 70 bti wfw«i 

^tf2p^t9 11000 C^ 9Tt« ^tsi=5P lR ClC«Tf I CTlfe 

25 ^tC^I C>flf«C9t 9tf^!rl Citsis I a!^C5C9 9^ 

'8int5 siC\’tc99 c=^t5it9 I iR c««rc¥« 

Citm 9591 99 , iRsfin I 

<^®tf99Z:?9 ^ 91:959 ^1tWtCSI9 srCiIT ’tc® ’n^’991 O'OOO.OOOS ^t’t 

CTOI '®IU9, 9iH ^9 f9«*l I ^99 9tf9?l ^t9 ^WI9 f9,9tC9 <i.^ 

CS(»ltC^1 9t9 5I1 I h®rR9fC?9 9 :®, 9^i:i99 1 99 f^c^ll- 

fs|^tC9 5 ^9 C9t9l C9C® ^TC9 I *5f99tC®^ 99, 9[t^9 

t£l9^ ^»?t9 9?:*(J<3 C»1t9t9 ^f%t99 «r9t®t CiCf I 9?CV5l 91 ®T59 ®f9WC® 

f9fi59 ’5R^‘l9 915C99 m%1 C9^t9t9 flTC’Sl C»lT9t9 iR Cimi ’r¥9 9C9 I 

9tf9Wl TOt^ CTO1 9^9 9C«T 9t«9 vsr® 9t'3^ CIC® C9t9l ^®f9 99919 C6^1 
9^ «rt^99?t»1 C^lit ^tTO—^9’!!r ffa9 C9t9l I 9jt^tC9 

«ft9i:959 9t?9 f«fl^1 vfltoCf—f9®!t^9l 9t^C3Ft§9 W ^?!9tg[9 

^t99 9t9tC9J C9t ^ 99‘«T 9^9^® I 99t®1 J59f9 9fC9^ h«ltR®t99 

ii|5^ff9 9t’®>:9 9i1tf9® 9^9 I 


»l 995 t 9 


v!i9f8 9f«9t9 ^f99 iRp ^sRfB 9t9C« lf^9 99191 9®t9 ¥91 

9191—9^9191 f9^C99 9® 9#9 ¥W 91—®t9l lt<>¥l« ¥f9 I 



1. <t5^t t%5T 22 ^t?r 15 ^5?? I 

[ vai n:^c^ *f?t^tii >rwi x iii^\ ’^h’T y i 

( 2 x + 5 ) X 50 + y- 365 = 2100 
^1 100 x+y -2100 + 115 = 22 l 5 
.". X —22 *« y —15 

cWi ^tc^, cn 5TC«f 115 c^f>t ^z9 *T^^ri ’itc^, 'sts 

c"fc^^ ^jS '51'? 'sffl Ji5f*f «ff5 i ] 

2 . ^»[ 5 !C 5 f?r ’s^ ^s( ^?rc^ i 


« » o « • 










\ 




t 


s 


o 






o • e 


<3 


« 




3 . (^) (b~a) 'SH'tW ^1^111 WSW a (b-a) >(b + a) (b-a) 

a<(b + a) I 

C << 1 ^ §?tw c^Hi i -" 6 >-lo 3 x(- 2 ) 

>5x(-2)l «iwrai3<5<] 

W ^®T ^S? I 

[ ^T^w-riSi vf^c¥?r >f#¥ tt^ti 


y®Tft -57 ni»n 



628 




[ 24 


«ltctf, C’f s? STI 

= s/Iuo *fsni - 10 s/ nf»ri i 

4. 50 4^ 25 ^ifl « 5 ^!rnT?l 101 i 

[ ^*1 50 ns 11,25 nfii « 5 ninti x, y « z i 


x + y-f z=20.(1) 

50x + 25y+5z-400 

10x + 5y + z-80. (2) 

( 2 ) clc^ ( 1 ) Ptcifr ^aC 9 i 

9x+4y»60.f3) 


citf^ X 'a y ^|5 (3)-'«?i 

x«4 >6 y —6 

.-. z«20-(4+6)-il0] 

5. (^) 111-11 
(<t) 33x3 + f 
(5t) (5 + 5 + 5+5) X 5 

^1 (5x5x5)~(5x5) 


«fisftnf«c^ 1*11 I turn 'sta^ m ci’titi 

I ic^ai wtimi inita w C5{c*i «tc<f i icia c-Ttn- 
cntiFta tife c^icv cansr, ^ni, •s.m <iw« 

I'll fn I ^cfa lostc’fi catwi tjir*i / itw 

11^ itwi iicaa *fwj a nfaiti ^riw ^ti ^ta 'eifsr 4^)51 
c^ta 1 






f^tsai sftCf fs^ 9 j 1 

C^'^ C^CW I C^U C^t=l 

Mtf f^cff*t cw ®t?c« 5it^ I 

«rt^ S—*(tc5^B m m cmH^ ?bi 

<£(tft=l^t«1 « f[m «r65^=^ '»rtci—<£t^l11 

nt^ vfiB? f^r^B «fTft5i fkw^^ c^i^ I =»f#rc^^i <*tt#t?i cn 

*ft«B) BtB, C>f^1 1000-750 I 

('ircf-f) I 

'SlTCST^^T'StCBB <1CB^ -sfl^BI 5^1t5^ ’ttB I 

bR^FCWB ^tB'Q m’s mV^ I 

^ S—^1? ^JtB, ^IB 

^^fB 5fCB I «ilt ^tC«?B 

B^ll I 

»!BI:5(:B BtB bi^cbc^t—bi^cbc?b 

W«t >lt®T I l^tWtB B15B ^tC’f siCi^«H?tJBtB tilB ’Si^m fkn UIB? 

m^VS^ I^BtB BfBt6 Bftm CMCf, BtB ^t^Bl C’ttf 
CB'l’tl ^B1 I l[9lTa 5tB, ^t’fC'S Bn ^B1— 

^bRb viifncB bc*iR»t c^, R^Rc^ib bcbi^ ^isR^ cbcb? 

ilBstfBB^T ^tB tUB? ^^B RRc^ ^tB BtRafT I 

?f%1 «I1WfBBflBS <£tt^^BPtC^'^siTB «r5^5T R*1 I C*t?P 'JGTn 
B:^^B tc|B 3t5? c^'\^ ^B»?:»iB >i5?tRt’^C3i ^1 fm jfBitsr Bt«Bt 

CBtf I Ol^BI CB, ^»IfB «r5»l5? BB '©tB^BC^ I H*! 

9!tC^5B ^t»r CBCBS B*t*t^ CBts^l ?C'®1, ^tB 5B 'STTS^B^ ^CB I 

Fl S—5l ^R^B «(tB CBC^iB I 51-ilB 5fB «1BB 

'■ltB« IJB ftCB I WTB*® ftH CBCBP «rBB ^«r BltB*ft^ BCB* B1-4B BfB '«l1B^ 

I %tBr^B ^^nr*r s\->m bibpi ^^I’Btsi^tB c^itcB^Bi ncB 

^tCB I «ltBTB 'e B% ^«BttC^ «8f|^ 5l BfBTTB, B1 ^jR^lB afB BftB’tlB «lT«r 

B^^ ^B1 t 
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[ 24-r 9n-io*i »rMi7i 


'wnsf fkm\^ 

555 spwttsi—?*r3T 
c^t^»n »f^t#?r 51 

fiT3^ if«f I 1664 ift 

v\ I «ft*r<»ii ^^ 3pc^ *tti:?^ 

f5i »n^? ^fssft'® >i*!2f?rr5?i ^mi 5tC5?r «2r^!T 

c’^c’s m I 6>, f>i*v?f5T, 

<lffl^I1«l 61 59 I ’5f^?tC=S 61 <21^^ I 

^*1 S—«tt^ST ^r,m 'SfCSt^? Wt^’tt^ «llC5 ; 

cnvm—^wn^ I 6'-^w»r *i'9t9fic^ ^tf^s ’«{3*i?p 9C9rf%c»i=^, 

w\ ( ^131 ) W^t?r, 91 ^tsl'^t'^l »19 I 

C“ft511 919, >>'9t^ '5lt^99 '9t?r'^5rt9 951? c??tcsi 

5f»r 5l^t? 3lttof^C9i:i I '51t^i?-?‘-'5lt95??rC^ '5ltH W.^-^ 

9S?1 fa^r^??i «11C6 I 

'«(tw tiif*{?t? ^?5^1 mu ?®TC^ ^1?i:?5t C9t?rt? i 9t^?, 

f9*f»i5it^5i <2ri? «r9(t? I Ti\mi% cspif^^i 

'Sf9>t«i'« ?c?l ^tc?? 6r? ?? I 

^9|1 g—^t?^, 3;tw|C9 <2i^? <lf??tl«l ?S^1 «f?lt? I 

9^*1^ 500*600 >ftc*i ^im ^tc6 i «ic5i9f art?^t? c?9i 
?t?, ?591tC95 ‘Horn Plantain’ 9®l1 5C?:i5—?5t««i I 

m ??c?9 UTm c^r^^r 95^1 f<^r« •it'® 95t? 1 9591 

59, 'ait?4t9C?9 ^1<11 ^19® C^Z^ •'Q f3I‘9C? 59 

I Tsi*f? f95^ fwm^ 9C9]^ C^t^l 95tc?c»f 95»lt9 «f681^ 59. 

^19*1 *r®T9f1C® ^^C9t%9t5|9l ?<f51 ^tf^fl? 9t9, W 

C99tC5l ?»lt9 «r59I9 f5®T I ^1C9f95tg 95»!t? 6t9 5? 1516 t^tC9f I 

<219T? STt® 95^9 C9, ’5lt«f ^f^ft? ^191 

55»1t? «rwf£t9®t? 95199 «r^? <lf?9tc9 ^t'e9l ?t9 mt, <ajl9^t??F 

C®1 I m 9C9I 'S'ltC^ 22% 9Ptt^t5t^C®^ I A C I 

^9( «tt6t;i95tC»I <9t"6t^I CfCH 9®1C^ f5®1 tS9^C9l5tr5? 

?lti:9? €f65TS1 59 C*^Ciq 9tCWl?1, «Jti:«t9, 

619 ’«1T?¥59I <ii95-‘9’95? 9ft^ fl^T W 



1071 ] iSW 'S 631 

I 'srtw^t®! fpf^ >,^f^ I ^c^?r 

’Rf?(5 S—Ht»i1^t?r 'e c^?ii»it5 «f5?i sifip mn i m * 1 ?:? f%®T 
mw «rc^tw% ’iJtf^wT 5?:<fr 1 

^tc^r ^*t>Tt^?r, m\fk^ 

>itn^ e m r?i?r 1 «itcsi^Bftf^?it?[ 176 it\vft cs\^^^^^\ 

I «Tc??i ?j?i»ft5 

mw c^Mcsjtc^^ nn I 3?5csr ^rc??r «9i*«ftw, '« ^#»f 1 

c9Tt^i^?( ?i:![ ^df^9T I c»i^ 

cw^ c’ttifm I 

C*l r«lf®S ^{^15 C^Cf 

w 5{.:i(r cm^, *{«fi, 5it?fc^is«T, fT^pfeta, 

>fT«, C^5it?|1» f^{^ mK ^Tt'fltV^, '^ll, '®lt«f ’^tsft^ 

Ci^C5 C’tClie, f^^ sin—'5^^ ^TC^fn^sl 

^ 1 : 5 ^ t£i^nn ^tf? ntn'ifn 1 

ii w m 


(Sfff 'S 

«isr 1. ! f^n ntrn* 'st’^in ff^ ’ifnn^si 

TO—f% ? 

m 2.: cnt’i^l ? 

cnniiH, nsfiinsW ‘37 


1.5 «ir»pn cntn* fftn* «itnt%^ 

I '®t^ cntn* ?cnn f^w =ifliaTj:»fn nw 2^n m ^ fw 

m t ^nzm in' nw nimn mi^ 



632 


'em '«[ 241 

I iSP^^tlltCIs ^1 ^ 

flrmita fT??i ir^r-i cf^i ?t?f i ?f^«i 

c^w cic^ cfil if?r =fi I 'Sftcif^^if if« it=^l »rw 

1% «ltC^ ; ff 1 ^fl4t CIC^ 'SJR’P >'e’Bt^ 

c^it^til^ 3[^ i 

2. CWl^^ J CSit^l ^ 4 5T^1 

^c»T? ^j'® fn^v^ «rici?i 11 cic^ ^55 ffc^p it:^ 1 

silt 111 ^!f 'SHtCl'^f^ t lltcil 

vui^i-e ^fsftjw^i I vnt ^rtcisif^ c?itlt'3Pt^ ito icil 

'e I C?rt1tas5^ic«i9[ c^ «i^11 ^1 

«{wtc3^?r ^tc^t ^11 159 'iitcnMttl&i 1 it<(i9*i^! fi'^, ft 

CItCf 9l C91C1 >1*1119 ^taiFt^ ^9 I ^99^C*f9 ilt C9t1ta?9Cl9 

l^in C9% I Pl9tf^9r^Cff9 ^1i^t9 9t“>11^ Cl'CSi'e C9tCl9 

0t^^t9 C9% I 

C^t^'Q 9ft9f:*l 9f? f%^<l 1tS9F«l1 ^([9* IC'S, ^1 'SJt9 

(;9rnl9 «1T>rC^ <1tC9 511 ‘59? ^ItWf®C9?9 r^^(:9 C1C9^ 15^^ ItC^P I unt 
9’t?F«lT9 «C9f ^TlCmf®n59 ^19^9 ItCI^ t^l?- ^Ijt 9f9^ 

«r«ftr3?9 ^t9 1 f9f®9 C9t1^^9t^ ‘5lta?9tl9 9't1'« 119 

C9tisi^ ^r9 I tut 19 SfT^t^ail 1i:9T '« 

C9Pf11 9Ttfl’1t?:i9 1t1 ^CHlCItll I C9 9st9C®l C9t1taFt^ ?9t9 >PC1 

'SflTC^lfSi:^ 1fl99t995t9t 91^«lfli:'® 9t9l9 ^9 I if? 

>nf®Tl9 C9t1t3J5t^ J^C9 ’fC^, 95^9 'BIJt5<9lf^9[9 9^ 59lt91 99f m 

9t9 ^59? 1lt?f^C99 l?9 I ill ?PCSt 9891 ^ <£l?1i:^9 ?f91 

cm^ C9Pt1 119 C9t1ta?t^ Cl'Ct 9t9, 9t9 TO 11^ 1?t9t 

CltltaFt^S 1t9 nr? I <5 ^99St9 ^9???tfl9 19?t91t« ItCI* I 

9ir(i^»99 (?r* 


• «r9 '1Jt'« twtfll, f9Wt? TOW, ?f5l¥t‘Sl'9 


«rn9 i-itf^—ftc^^ntfisw 

«%t6n f1-23. iiwi ffif® m?, ¥f»rft»t-6 awft-a 4 <r vtBii 

37/7 CTftlltftW c*l^ vfrvtisl 
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I PRECIVAC 

» Rotary High id 

Vacuum P“'"P 


For Imiiffib'y, Researdi 
Eihicationai Institutes 
& 6ovt. Contractors 

eOlVAC ENGINEERINQ COMPANY 
OfKwi mn. Ik ». cHArrtfwct roaiv 

CAICUTTA^M. PMONf • m-wt 
fWHUttjft JOfiNCMA AAMieNO^ MAJOAHSM. j 
flilllAitUPltriM^AlMAIIMb t 


PYREX TABLE BLOWN 
GLASS WARE 

nmtn 

«ttf^ I 

fsti : 


8, K. BUwas 4k 6o. 

37, Bowbasar St. 

Kolaj BuildingO) Calcutta* 12 

Gram : Soxhlet. Phone : 34-2019, 
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«Ht*l « 1971 





C»l<f=F 

<5^ 



669 




3t!l 


675 



'ojtcsfji 
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NOBEDON 

( N-Acetyl Para Aminophcnol ) 

A new Analgesic-Antipyretic. 

Effective and Non-toxic — Different from 
the usual (APC) type 

NO ACETYLSALICYLIC ACID—NO GASTRIC IRRITATION 
NO PHENACETIN — NO METHAEMOGLOBINAEMA 
NO CODEINE — NO CONSTIPATION 

Indicated in : 

Headache, Toothache, Cold, Fever and 
Mascular & Neuralgic pain. 

Details from 

G. D. A. CHEMICALS LIMITED. 

36, Panditia Road. Calcutta.29. 

Gram : SULFACYL Phone: 47*8368 








?i *jc?f c^ n^ ^tsf 

^f%i:*F5r fnm^ ’tf^f=Ti:!(^ <5ff% 

«rr^ ^ §lw^e,#t^*l c^* 

^fir^ «r«9tc»i ’«rsr^9^ ursiii, ¥-5*^- 

=?¥ ¥icjjm <fmi ftn, *itlf2ta*i '«f^ ^f*fi *rfinc¥ cir^n%^ »it'?i aftntir i 

<«(¥ f^t%ir C¥tk9 fNtS 4f^tf ’ftflftfl »r®J^1 ¥t5t^ ¥«5JH 

fq!l«f I («*ff Descartes tfs c»l¥1 «f^55 jft^ ifCKJf I sjtaj «rr^ ^¥5 

vfl¥ ^i?r8 (Dc Homine) ^raftw '¥fC»t¥ *ft5?f2fCll«[ ’1"*tC# *(tfl*f1 f|at 

c’?, ^t'hrhsfif^w ^ht*r <[c»ii ntlfifcw i ^cwtntnj ^>fi, ntir*(rw ch- 

-irf¥i «fii 5ir¥, c?? fc«ii ’i3f¥?ii*f r»f¥^ »r*{fl f^wf^cn ¥fjf 

CTW W¥ »rf«5t*!srt vm nt^Prci®! ^cwi 
•srf^ I 4t¥rf? ¥f»\ft'®i 

f«f¥ c¥, ^^¥t«fii. ^1 *15^. ^fmm-l9 1 ^ 
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ntln?Cf«l >srfi[ (Pineal gland) 
'«?*rc^f»lC?F?l S}W 'Sf^f^« mf f5 

••afp^ C«It&t?^ hli^ 5-9 fsj. R, 5fC^3-5R 
R 3-5 f*i. fif. I 'ew^f 100 

180 aiiN I > 5 ;^ 

WfsJl cncf I 5|p3c^a arf? 

'Bja^ta ^tc^, Rf Hf 

'Bitt’l^ <atSa ?lk'2r?f^a nfa^ wIRcti- 

ff t»|JT I 

nt^Rn*? arR faf%g 
51*1^ nal’f'i «Fa a!'«rt c’?, 

■sfRc^ r«^l5 ftj ?i^j 

*1^ I 

(^) ntlRr?:*l *fTt'W=l’FR3IIt»l (Paren¬ 
chymal) C«FR5»tC»l ^.f 'BltR'aR 

I oil c=f^i:»ii, Bff% 
'«fRa*l to Ft^l 5^1 >ii^J 

citt»itfPs^ m ‘‘ftC’P I ‘«^-‘ii5»ft5 c^tn 

subcellular organelles «iftC’F I 
«rt« organelles-4a >l!:«fr if*T 

(Hormones) ^♦tt'TR 'fl’I'; 

^C'aa??? R:’?® ^itc^ f 

(«f) nt^Rnin c^fjfRsrt n to? 

«ffP®ri5 ^cf ^tr«F I 

(?r) wntfl «ric?? nt^Rm «R 

?R« ?T^ffc^ "BiatsF «i^c-fa 

€H?ic? 55 ^ ^tc^. R« ap^-fi 

<5}Rc® *iRato 55 ?! 

*iRRta?i <itR 'Brsrts «i'“i:*t?t »n:«r 

»t?« ?Rf?| sif^C^S CfR 

n^tnfg ^t^Rn»i 'SfRci? d\ci !ii 1 

^\^■\ c^JCf, catR Rcn?^finc? 

RP®?? nt^P^cw «r?tR'»' ’fR'« 


?Rfm ^tC=l’fht?*!'®: 

?n I 

»(Rip3I 

1898 3?c? P??R-fh?Pn[ (Pathologist) 
O, Heubner «f?? ^tlRi:?C«19 C??f«R¥ 
nR55 Rri5 ?? 1 RR c??fc«isf'c?, 

*iRP?f99? afR {8^?tr«a 
5?^ ^ca f?r«i ’^U c?\?srt?«ii 

'5f5^es?i{C«t c?c® ?t? I na c’tRu®? ^icw 

nt^Rawa y\’*\4 aFRata esh 

^cac^^T I Bic^af c??i R«i 1 

®ft?1 CTfn, -iRR]:?*^ >;?(? aa:?P^ilc»^ ’^rtai- 
Ratca 'sca atai ^fc^c^pa atani ac«ii, 
•ft^Rrsf’i ’Bfrafcwi 'SfR 1 *fra c??i 
c9f«T calcified nRRra®! ac?^ >1%? 1 
1918 5ftC*l 1t^aRi[ N. Holmgren 
sp'iaf'sR fe®5a «rt% uia^ qtci^a ntlRR»i 
>3fRc^ Rr-!? 'BTSiff® aR5F? c^t? fesp 
I mT>[ cf«fc^ «tt%i?a 

cstcaa(Photoreceptor) C^tiaa 
I uiana Lamprey Bpt^l ?tf 
t^flSR aFt'^la ■^t%c?a *lt^Ri:aai 5jR['«« 
^isain '»ftcsiP»'3ft?t ca^tna ^niR nt-^H 
C’f*! i D. E. Kelly ?t?- 

caFtc^R aja^ta ^ta ajtisa 
*rtir?:ac»ia 'srtr«»t^»5nl*l c^t?«Ra *{«t 
< ii?fei R?i c?«fc^ cni»{sfi 

-ItltaRff (Neurophysiologist) E. Dodt 
oia^ ^ta >r??^ai caatc*!? ca, ajtcisf *f[^- 
Rta»i <^R PaRa ^aw-^'rt^ra «?tt»ita sf^tra 
RRa a^a ^fafa’F ^fRl c?a i ^tal 
enrata, »ta^a nflRia»i R^R (Pineal 
extract) aR ajt^ ajtstPsRa aRatcal 
atf, asfa V5tc?a fitvtc-f an 1 
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1958 >rt:9f firt^rsurtistf^Tt 

A. B. Lerner •f'ww *ft^- 

sifc^ 

cw^tw ^51 I 

^t^i na^pi ??ri!i, ^c®t*i 

5-?t^c^tfir-N>«rrff3|feti^,, fg*^, 
c*(mci?trjr!T 5rtc»i^ 1 

it^f^ciiT ^tR^rrag na 

aff^lSa «rt«« cac^ 

c:»f9ii 

’^t^OTCsl?! ®ff*tfJrf?13fr— 

ca^itcfetRrsr (ii<Fi5 §sg?p3}^l- 
at*rtaRr<F 1 (ijiS ajtcsa Efjj^ta 
Jitsri ^t?r 1 -aa- 

'^Jt%arff«ia (Noradrenaline) a'^fS 

tnaa^v wtai I atc% 

£*{*!tc&lRa sra'BTitfggftRia 

10® m ca^ I s,t3 lo’*"* 

^rta/fn.fir. a^*i 

’it'«ai ata 1 '«r^$ ?pa ca'itc^tfaq- 

^ai»it ^ai*Ftca a^ at^’ tiiaa fe'ssra sft^cfa 
5C<{a a^ ^a 3 fs ¥jtattt-r ^ca a^ii 
Xenopus ajt$tR Rf^^l (Sg,^. 

mander) ftlfam <sjr? 

Rfaai nf^Rca*i>ra»i?f ^fsr^fSi 'Bfnnta*! 

^ar*i ^ <£rf%®Ri a'JtaftC'a ^ata 

wi n^mai «ft%c*rs ^tlfstca®! 

c^st f%. wt- 

cfetRsr >ru?ta*r'a'a afcatarala 

'oRi' 9 ^cai I 5t^a ^'fa ca^atcfetfsitsra 
4vfa 3i"if^gs faf^f (i}a[^ §*ffa^®i 

n<caiFt«f5t cacar ^t^ aw, artwta «f®tca 
>r^t«afra Jicf ni^ m ^faa^esra 


635 

•HaS^I I ^|,^ ig^|.-^| 

'®rt%caa estate® (Gonad) ca^ifc^ffatsfa 
facia I'fs^taar «f®ta ^tc^i caitcfetRa 
^Baaat afii' ^^<8% caffaat^ ^^^58* van 
faiar afefa liia^ feacatcaa (Ovary) 
afaca C?a 1 vaginal smear faia 

call c*ic^, caitc^tfaa Sf-ai^eci.a'a (Estrous 
cycle) jfaa ^facw can caitciJtfaa 
^^Caa af%C^ median of eminence sfta? 

stmn ^ca cifii c’fc? ca. a%c^ 

fi^^^tfa fff^c® lutenising fef^sfaf ac^ia 
ia»a ’ffaca c^a 1 ca’ai ^aa, sc^a a^ 
ca ’ra fec^gfar acia §ia cm- 

c^ffra cit >ra ^c^sfaj acia 
^tfac'® aFfaca m f nt’?tc?a c^m ca<rt ent^’, 
Wfc^fRsr «c*ra ga^caria (Testis), fe^evta 
(Ovary) aia^ (Oviduct) 

^Htai cncf. c*f*itc&tR^ j)%aia 

flf^^rfa MSH (Melanophore 

Stimulating Hormone) sififf ^C^W«Facia 
*ffaHM =?f^ca c*fa 1 ca^ai ;!ff, itlaca® 
^r?c® C'swfea '»ifcatf®if ^la^ ?flc§tcafii' 
'SfWH®! 5fJT «pca c?ai ciff?® ^fr^l 
=^t? fvfc*i aC'S'a «?i)a J?aw serum ai 
a's**!^ aci I ai*a«c® ^«fcaft? ^c'g^af 
m9 (Follicle Stimulating Hormone 

^c*i ata 1 atcf call cnct, 

caitcfelfisf af^af'®f*i aesa ^fai <ga^ '«i^ 
»fi^f5C5i '«r<i«f(3fi^l fta 1 
tm wvfafi^ (Hamstar) 

<iiat Wfcaa (Ferrets) Cf1| 

C’lcf, 'ecYa CJrt*rtc®a ^is .alRa 

fat-ra «r®ra 

¥ca Rci 'stff waffcaa 'esfir fc*nrff» 

ffi drft a^riJitai ¥«■! Rt^ai 
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fit *rfi[- 

c?«ri I Lamprey Oft^H 

siTcf f.7, <sff^ ’fisf- 

«ff =*Ft®f I 5^^ 

nt^fsjcfsfi <5rff 
»i*ii-f^'<tfl^ ^taf i 

'sl^f !aFt*<^t5 n?r fsf^tc^r 

ftsi fyi, ^i 

c^ll =g^ ^ i «ftnt»ltsf^¥ 

I f $»irBi^jt5T (i) 

i 'aTJtf*ICs?1 'srjtf’l® (2) 

4 c’rwtcfett^ir «iitf5i^t^c»!^ (3) 
C’TC^tC^tf^sT 

4 ^t«TftC^af (4) 

»r^is(^c*rs (i) (4) 

Uf^% <ft*T«f% sTfiTi nl^’Fi 

c^c^ cnc^ I 

»r*»iff« ^C8r«fc^t«fr «rtf5««i!t<i 
^it^rrsfir^ nftm- 

'»ftwtC4i[ ^51 «<i^ 

<2t«t^ f<w? ?? i «i<N 

'iit <arfwiB «ftc»^t¥- 

W19 i 

I960 »TtC»J V. Fiske »rf^4liin 

cf^tw=r c^, apRff^ I «t«ti:< 


fifircjr cif<n c^, ^*tfi[^fl6^ 'oitcnt^- 

Sr-n^Fm 

^'^sf ’siC^ 3^1 I m *ffl c?«ri C’f*!, Bovine 

«rcitn 

c^ifjjri c^, atffr® 

^ «ltc^, ^1 C^TNfSCSF ^C9 

"^U n^ts(’i®l « '«fnt^?rf«^ «ftt»it^- 

I I960 3TtW Axelrod 

i f^=i 

cf<ftc9!5r, csi»itr^tf^=r ^^J 

cwi I 'on^ nst’1‘1 *rtirs<nt9i 
oi'qtc^tfSrcR^ f^:5n:*ra fe*fa 

is5f f^aac*! •Ufa? 

fUm *3ia*i ^faca c?f; «i<r^ afaff® 
'aitc«tt¥-l^'i'®ta c^rfat® 
fSftataa^ ai c*i*itc^tft!i »ruiS^c*f atat^rfsi^ 
ll-ai^PCia'a =0 ^ata as|a*i i 

»iiti(5f <£f?i i^t9ii, ^ti:*\t¥ nfaca-r < 2 rt^caa 
*rt^faca*r >srf?c« far“la at'ii ff'otca 
c’f'tcf c?a vfla^ «rt*fat>ftafa^ ai 

ff^tca ^a ? 

Lamprey Sft^a atf, ^-^sa «r{^ 
(caaa, ajt^) >iia^ ^fal^W'sla «rt^ 
(caaa. fSalBfaf) l^jtfaa af^t^Fa ^nfa- 
^tc’ia vtitatf^ xiaFiB nttfaia»( na5at% 
<stfaE oral ata» xlcaF a»ii aa mtai- 
nt^faca*! «arf% i -srfafB ^tcita «j«t?:a 
at^l cfai ntaltaa ntlfana arftos^ 
c¥ta latjf, ca a^tc^ta <r«na 
caai 
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submamtnalian vertebrate-CPI W 

c^tsf '«rtwtv- 

•JTt^ C^t9 nt'ail *lt9 far I sympathetic 

af^rfarfa parenchy¬ 
mal c^Ftw »rr«f ^ I »Tac5a 

«rfc»n «ft*i- 

st»rtaf^af ^ca, 

sympathetic ncrves-uqa «{t<rjCS[ «ftC^ I 
'iia «f5iti a^aata 'sfcsr ^^caa 

nr^Rtan C'Tca^ cervical 

ganglia ^’tifta*! ^la crf^l cn?!, 

'^^raa ar® fencaa 'srfceri 

«r^ai 'arai^tca car’«r Tn^ 5-?t^c§r% 
|!TCBtq-o-R^rln Sr^vtcaisf sr^c^Fin 
HIOMT srR^ ^ara '5f»?al^i8a ’rfapj^ta 
c^ta ♦tfaa'^^sr ^a sri i '«rgr uq?p*g 

na^’Fta—ca na ^lic^Fta^R ^i«r 

aa^Jt%atRa R^ai caiatc^ffaa 
a^T R;»?® 'si ca^c^ caWcaN m 
ca'«ai ^c*ii I caai can. 'aa acn ^tcnta 
«i«tca ntiRcacn HIOM r-jqa ca^ta aafa 
afaa^a ^a ai i a%caa cafR 'sfa: 

nca atIRcacn at?i sftata can 

ai I «rtaantaa naifia nRttay afa'Q ‘^raa 
«ftai- catt I 

faRi as^atfl «rt^—caaa, a®fafa^ 
aq? l?5a, a^nwt®ta ^*1 ^aa^ ^Ra 
cwai cacf—afataaafR^ orient^-acar® 
sympathetic nervous system-4a ata 
nr^Rcacn c<!h^ i ^^caa fl-n^cafa, 
a«fafafea^ ^5caa 'sora, catat^sa 

afataaaiR® wrttnta 
am afastfa® aia i «rtwi ’aRakaf 
^c^fw® ®ta arlaacf® Rfa^ 'afar 
nra aRRtaa 4ffc® dWi ^a 


afa,acac®a ^r^r® 'Bi??alff af^Rtacn 
cantc^tfaa a^c»a^ a^tfa® ai a«^f ® aa i 

«srat?*f <at%caa cac® '«{rcni ca w 
atIRnen at^i sFiata, at^m cafc:? 
till aftafiS r®a aca aa i c^ai caca. ^'ata 
atlRcan tarRc® canti^tR^r sTw^nlaa* 
tm RaR® '«raRaf«® 'sitcntc^ 

ca^ ^c®Rf® atc«Fi ^a%a c^p\ 
'arar ?ca Ren R^ai ®tc«ra sympathetic 
ganglia 'sf^ifta'i ®acn« RaR® 'nteni ai 
'srara'tca «e?a atIRcan >srRc® HIOMT-®a 
afaa'^s? ^a i ’^^an atalcf? maj ^iRa^ 
•iia^ sympathetic nerve C¥t^lf| at|- 

Rca:n ^tcni®^ canicfelRa n^c^acaa 

nc^f nataR aa acnl 15a 1 Riaa 
aiTln'fa aacaa «ftar^ faa^r^ 
atfla atara tafa^ren c^^ffea 4 cna 
Rea c^rm can, ®aw-Rc^n «»tcni ^ 

af^a aRRcan 'URc® nf^i arrata, Ri 
■^!i ®aa“Rcara 'sftente® cnara ^a ai 1 
cfai can ca, nc^rat® l^caa atIRcan 
<aRc® ^tcni '■rRal at^i ar® aca cam- 

c^iRcaa afsaR aiRta cfa 1 aR« 27 
Ra aca l^caa 'nfa'afe m anf 5 
'sittnta fit^tca 'srR at®i caa ai r 

a?®ata^ «ftataa ca'c® cantc^lRa 

auaaac^ «l®tR® ^ca sympathetic 
transmitter, caaa—sra^ptRafRa I f|acli- 
a'rta cac? canft&fR-a n'caacaa aa^ 
«rtcal ^esra a^ai ?fcacj| 1 c?ai cac®, aa- 

'artRatfna, cyclic AMP |®jtR aat<«fn 

feac^lviR cacn cantcItRa a*cara*l atRca 
can 'acacar stca iff, •rTcnta «»®tca ca 
an"a*«fcna X 5 ^\ fa, ®1 at^cftca Rcaa 
afaafsn afeca aaaiitfsatfna ^tf's ca% 
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’T^iW’rnc^ i 

CH*lfC^tf^JT ’[lilt’lfS ^1 

nfsvt*! cyclic 

AMP ’«{^*r<fr?*i ^c51 Wurt- 

raan Axelrod 14C-i5 nc^l>l»Jt=T 

cwf^c^c^ai c*f, *ft^f»fc«n 

C4»tc^« ^f8 *3'<<rf Tjtt=T ^t3r ’For I ^nflS 
c’Fiw f5 Hf 

■spJl^l 'orta 4ff5 C¥J3Sr cyclic 

AMP 5r‘ia^c*i «sfF*t ^Fca i 
cyclic AMP faf®a afcn «Ft5f ^ca 

*tfa»{H c*i»rtc^tr5Tir ^^fa fra i 

(srtisrft^ 15*11 

cncitc^tf44 %a ca^ nfaNtri <(tCf l paren¬ 
chymal Cfta ^«a* sympathetic "Sltl- 

'Sftc^a »itaT c’TratcfetfHJr 5f*rtsr«lca 
^f^ca «rtcf—cfNt'Q f «f ai ca^ cat i 
>rtata»t<$; c?<rt csicf. facaa capita cacai- 
cttfaraa *rfaata' nttfaca*! <srf^c« ’lacsca 

ca^ aitcf, ffi ftcira afata 

ac«r nof cacatcttfacaa nfaata fat^ 
atcf I cft^ tac-ta f»iffSa ataira 

•ittfacaai «5rf%i:® ffcaa 'srtc®ii <aa^ 'Biaiftcaa 
»!Cf caratcttfacaa nfaat*l aatvca atc'^ 
a) fca, ^1 Bftaata fiaafS fl'l’fi 
afai i ^pcaf uraaa® ^ 

ariftca, aac^i «rti»itc'» caca 
*ittfaracar cacatcttfacaa ♦ffaalt cacn 
cvtai ca»i—afa l^sa'sfiir^ ^raiftca 

ata'i ata ft^ai ’t^a^fiicf 
fca ca«ai ?a, facaa w c>ic«tcti- 
facaa afaatin^ nfaa^a caai ata i 


ara fa, caratc^tfacaa at^i at 
^ai fa'ia <afS5 ^«ffaf af^a 
(Biological clock) %aa I aft ^tia aia^l 
a?® arc5 ^OffiTf fr*aa (Biological rhythm) 

nfaa^a attcat a^a aa, facaa caata 
^aiffa nfacac-r caca ft^ai atf® caata 
«itc»tta ’ifarai f ca caat cncf, c^fcai- 

c^tftc*ta nfaata’T^ afaa^a atataa tta 
at atfiaa fana*l» faaca atc^ at fra i 
•ra^fi cacf 'fit 4at^ fa ca, aft's carat- 
cttfaraa at'?! ai fat fa^a facf 
cfarf ^affaf nfa^t»ta aia^ta dna, ffi 
^ ^faFr»ia ajaii afaca-tsfft'® ^tcat 
(ija< «rfftraa atai ftaft® fa i HIOMT-taa 
^na ca aa ft«F fcacf, '«tcacf catari 
afc«f ca. cacatctrftraa atr?i at fata ca 
faf faafai® fa, 'si ati.acat ftcaTH« fa i 
fiana cata fca ftc»i ff^at afa^aa fta 
f ca fac»! caat ata, faafa'® cacatc^tfaraa 
at'?! at fata fc*f n«a act I acartarf-s 
i? 5 ca aacaa ^rt'srfff f*f caai ata, 
afa's fa fta ’tea (£tfta *tta i 

nttfacac®! aa«rrt%atfaa's afta #itta 
ac«r «ifl5 ftafa'8 ftaca atc'? at fcai 
ffa,«ttcf <<it aard «fga araatci atcf i 
aa«tTtfsatfta atf® caata aatpca ca% ft^ 
ftcaa ca?!ta aacBca fa atcf i af? t'^a- 
'sftcf a^ca ijtcai ft'at fff- 

ftea atai ata, 'sca 'scaa aa'fftfgatftcaa 
atr?! ai fata fc*? n'sa ac^i 'faat^ 
caratr^ftcaa ac«f 'gaai f ac*t caai attar, 
aafit^atPrcaa at'?! at fat faafliis 
fCBts attca catfi afaca-tfft'5 at'lt 
ntlfatati c^^ftata aa HlOMT»»ga a'® 
aaagitflatfitwa's *rfaa€a a^ta! 
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«fw«. 

c«fc^ ^ir^i 

^D^flr ^3f ^?ii »fr^« 

'ofS rs»t«r?r ^t^ssr C3r<r '?ft*i- 

c?t»r, f^3fi, FriJw s^, 

«f®t^ »rc«r 

*fWtZ^9 ¥tV *ft^f^Z1l^e JfZ^K fifspH 

’?|l f^5T1, w^il CH^ I 'il'e aft=?1 

csi^, c^c^l *rcs»^ ill *{if ^f?- 
c^fi? <<1^^ ^(33 *(ai 

I ilW *l«*tt<<FJ 

5?1 C^if, C?^1 ^tctf -t^, «ftC911, 

wtfll f*l!|f5[S ^1{ I 

nfac^nsrf^^ 511^ 

c’? fiit^ratsTtnf^^ 
cn *ttlf^c^»i tJtf^ ¥tar ^scf, ^1 
’f'fli i?i I f^t“t^ ifcs 

nt^fsiw»t «2fr^a ^zw wf?'®, ^t'S 

CW^I I ¥t«*l 


nt^f^w t»H f^f«i TmU 

f^?5if ^55, '^’Jf 

C^Ft:^ ^^Z'9, 

c»T Tm^ *tl1'«n 'at^ sfC'-ff ^31 
'Sf&’s ( 'wit*t3l ^«r=r «if« ^f%c^ ‘«>if 

c^’t c%z^ '5(3r c?c-t ^t«il-«itni 

^if^s f^c¥ 3Ftar 

^f5 I C’^ m SFtf ^fTPl^pfel 

'll® ^z^ ntcfl, ^1 ^*11^ ^t^*ij I *ic»j 

^ffsf nfk'^ »it?c>jif 
f?J3CW, f«F® 'Sltsr^ 

sfsi’aits I *it5?m =?«r'?:<r 

'5t»^3tntfl ^<Z^ "51^1 *1^^, f338f5( ^1 

ifi I i^^r=r c^ =*t3*i 

sit5cn« =?■? ^t*ii i^i^tir, 

^1 ’r^r^’fcifs 3T3tl fafrw i 

sitirfn’f c^Nir® silsc^j^i ’isitcar 
^^ii’?rnif ^ac’a *ftc^, c»i^ ®rsr^ 

«tf«ig ®t«i ft? ♦fil’vi of'^f^tfl 

»r«n mi'9 .1 **1^ c^t35 nr^fi{i:9t»n ^eii ^rr'?r^ 



'a 


C¥tnl 

«rtcns «fft"f I 

<srt?ll iaf»^ f^cfc^ I f<^tc*t?[ 

•irn ^^Ffvrsi mi ^acf sdsjj?? i 

I 

cn^ '"itsf *f<^ c^ <2rc^(fl 
>risiMi 3i^sfi?5rti^ fi?. ^1 ^m] 
cfar aTt^c^?! «r%c^« ^.^^\ f^i:^ i 

mm cTRi c^ci, ^cn ^c’t 

^tm «f^ti ^z^zm I 

«it^^ TfKf^fr^ir ^c»ii m, 

'2frc*ra =vlff fnwc^ saci 'Sft^? 

I fsif^^ ^«i- 

«f5fC«?[ ^h I '»t?(’{3 mZ^ <Jt^*f} 

«^f8f« »lt!?C^ *IR «itc? I 

^ffa ^cn ^c’T c-ff?r^ c»r^ 

*iT5C5is ‘ffa'rtc^ f-fi^‘i 'oi^jt?!^ 

^iWtf ftl%?(ta aja^ta ?F«rti 

f4« ^tsp I 

I «[t« '«ft«fCfa fa^sr^'^ai 

c»ffaaci|^ca, ap^aaf»t<^^ ^ifa-srNa^ 
c^ffsT'e »ff^ ^1 ^vcaa ^a i ap^acsra 

«if«T « ^ta jjfJTi fapat?9\rn ajN}) 
^aata ^"sfcaa atati c*f atPser 

^Z9 f?ca ^tai ac*tti<r ca, afK-fa^ta, 
aataa « ^a-fa^wtal a"l5kca ^aiaa 
atat f^at^ata ajttii ^acf na»a( 
^izm ^tatcaa^ c^ai afaf^® n»rf< 


cacaf I afJTi atataf^^ flpai-firfapata 

atatl n5ftc<a af’tt^caa aaj fara «rt?:«ta 
I «rtf^raa fwai-tfff^ata a:«f ««tatcaa 
^t=?1 f^aFai-stf^ata cata« 

’rt^fai ni<fj ca, «raaf5 

fa^afB ^z^m «ica^ w{S»i i 

'5ff%> tfftffaata caca^ at?a atai 
*l?tc<a axaata aca I 
*f?t< c^aaatar caca 

nt'eai ca« f «ttPri^a ff^a ^nta 

feafa^-r H^t^a ^aa ffca'« <<icaa nt«a1 
a^a ai i »<icaa aai 
naK I atijcaa ata*fi fia, sftacfc^ ca^ra 
<srH-r%a ^rt^trajl ’Tf®! 
nan^'la ^ai 4tt*r^a a^ cat# atsf, 
iaaa, ^Fta <sr^f« ca ^ra^ f«rtaa nt^ai 
ca«, '35ti:aa m *rat'^ i 

'a^sfa •fati^’a at aia (Structure) 

^sfa nati<a aia ^rina'i >ra>^ i 

«aa h®tfaarcaa atani % ca. 
^sfa natcsfa ^itara aaK caca f«ai 

w aa I ataata craa ^itatat® 
?a 1828 atc»i* aaa 'a^^ara n?t< «iTf:arf^ata 
atatca^ caca^ ^«?a -aaK ISfaai «tai® 
«pai afsa afa i <iia na cata’ &a«t^raai 
nJtaFNtca ^rtaa caa® ^^ra •nfMm® 
atacaa. ®ta ^a®i ca^-, «r<fa w® 
mH caca ^aa natc<a at® cataa 

* nar«f-f^ta faata, fa. «aa. 

ata«f, catef^ata i 
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^tfi ^1 ^'611 w i ^ c«^%a i 

-JJC!? ^ir4 ^ '«r^«fsr »T^ ^vs nfi?*lt3 (High polymer) l 

*f?t:<ff it’T'hrf^v fa?ji i ®w nf5i»itci5 ’rr'f ’st’TtuPf? mrtr^iir 

s»\45r*5fr^s >i"^< ?f *rK^r c^> 

far I (SIS ^iu«i f^sr »tt«rt?r (*rirH- ^cn’i't?'® sfiBsi <ii«t«, ^car^f- 

f^wtsr, 9nti5r « ^^-Rwfsr) iri«fT «f^ (c^tar^Q c^t4« c^cas «r’*t »!C^a'« 

C¥t4 w’ltn^ai ff9isji I f«sr *rt<ft^ C4^) ^tfll 4rt%?c??r 

I?^wtf5rc¥it ^«r^«tcai f4C5fCar« •ft'Cti 'Sr«ft4 ^nt'ftar ^C»!l C«ltN I C«ft{3aT '«111,C^ 

^C4^«ri ^?c<5ar, w =T5ri^ ®t«l (Units) 

^1? ^t<3tfftf%^ fwc»raf S(j, I cfj-f[g;T cTtfCSTl 

•st’ff® '»rsr ntTf? I ^c^Ti I *t?i*rt‘i.«f»r 

f4% t Ri, Ra. Ra ^®Jtff f^f^i 

CW«11 i «ftRCTC?? (Group) C^t'Sf I 

aic«fl a m. —(CHRJ-CO-NH)-(CHR^~ 

«1 f«ft<-f^®rcaTfl 1*1 Wft I CO~NH)—(CHR.-CO-NH)-- 

*tc»fj^t5 ^91 wfarc® ^1*1 Ri, Ra, Ra-^Af wtirl^ CSrtfSraffl 

n?t<-r=r®tR9 ’it^i^r farc^^ i ui<rtr!i^ c«r^! i nsart^^r^ri^- 

■« *t*rK-p[«t^a ^c'fT I '»f«Ta C'SftfBcar?. 

'iiflaFsr 'sif?« cf«Ti ^tfi f4f«s=5i caf«ri i t c«ftf^car* i»i^- 

fa^i ^'<^*rtrsr hwtf^t¥5i f^rf^t nt<C4'i?[ saFC*® jracia c-sTtfear 

it<rta sjc^rr ^tnsr ¥« artaii 9?=® nt'«ai ^fi i iii| i»i¥i»f^a t5 

^tRt^jar ^cacian siai fafssr « wtl- 

¥'«ttv f¥ca 'wrt'ri ^f¥ i ’r’l'atcf esftfear 

*ftc^, 'Statar fV ? '^1 *f{l[;g | uJCiffl 

'»r(%g ff«t?:^ cartel nrwt4«:^ faf^? i C7«n ^ttsf 

'«rtCTt54ti sri fntf <a|^ c^^ <sf^^carff srtari hr^tgra mw 

C^, ¥*f^a| ^II^, '®t« «Rar »tiia{-^tJ-tj:si| ?ji 

W1 (Reproduction) '« I UfmjmU mm car^ i caf^i 

faf®! •r’rt^ uit n^js sitacar artsn ^aticgia 4ft"f 

n^nlSg m I «ttpft?ca[ wcw «f«r«ta nw c¥tai« 

•t?t< «rtci 1 ¥a{5f ^fJi¥i ai ercstaR c*rl i «ft%-w^cg 

faPSi ^tC^ltpa^l ¥fl1 ajCifJ >^¥1 f^St¥ ¥iC¥ I 

nfi’iii >11^ m I c^t«r a[f m ^ c<2rtl55i 

ftw «ratw c»lr ¥1**1 4t%«ftf f^flgicn ¥t«r ¥W( «rcsr¥ n¥i:*r?? 

41111 «t¥ti ¥ 4tiia ^ ci^l *ft?i ¥01 

2 
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mm «fnmm l 24 h h Hh 


sit*! fisrsftcirtf^si— 

c»iH 

*f^l*lt*l I >4I«1 '«lf«CBfSl 

Rui ^thr «rtfic«iR 
? t«ft? C«nfBsT fHW*fa 

acftf I 

'«itc*r4 wf%R3 mw c«tt{85i i 

'4*!*i fV. '5^ 

*fl '®t^at»r «l?f« ’TfRi c'*ifcai^ 

w I c<rti5s( 

'«rfs i[wi 

'■ITtt^® (Nucleic acid) I sft’iRtRS Cfa?t- 
RW (Nucleus) 5fk=r C'iTrI 

nwt<f8? siNfl*! I ^f^'e 
«ff*ic^sr R, 

«ft=?C^*r»l C*F??tsi ?t5\ CflstR 
>21^9 nfiisitc*! ^tC9f, 

*i^5rn *r“rc¥9 

Rn 

I 

—( *^#91)—(’^n?TT»' 

^fsisi^t^ '■fltf*!® ^9^ 

<il9*s *r»f R»T 

I l^rc^ nt?ii ’?ti 

R. *ltar 5t9|8 f9f%l! 9^R9 RR9 ^t9tl 
?9fgc<aj?[ ’fsrtR*! '9iJr5 
ntR I 9'^*ltR f9OTt^9l f^-Slfir ¥C9SI R, 
CiVtCSltRtR DNA-««9 t%llt¥»rfl*m 
fsi9f5|95 I 

9S[tRt^ 5l»r( 1FRCW R, ^9^*19 «r9t5l W 
9W1 %r% « I <r»t?r«tR 

f95t9"f9C*IF!l1 ¥9r»l C?ft ^tR, ^{5 

««*i^ f99j9i '^IS «f¥in9r*r *rfw 

lf*R^?95t9 9tf1 9Tt^1 ¥91 RT® 
ItRi 9jtf^fl9i «rt^i ‘•t 


hwrfs|R91 (5l9itC« ^TtRsi R. 

<s!t9 'iirtf^r®^ «r9tsi 'ffkm 
4?‘l *FHI «l«fttsi feciR 9f91 Rr® *rtt9 
R. «TTlf5[®6 1119*18 •rfSlStl uq?^ 

^tn ^9i9''©r»i c^rtlScsn ^i:n9*i ^t9« 
9ff5»l I ‘«'ftR 5|fl¥ 9t*1t *PIC9'^ '« 
(Sugar) I (:2ttf8R9 R-*r9*iHn*d89 
*RS49tR«49i8 ^nt*ftl5r9 f9f«9in 
—rIBc^ 9911 99 R9 (Base) I RCn9 
f9r«9®t9 ts?C5?^ ^Ttr9l®9 91^9 

R91 R9I ^R 49iX9 f9f«I 
C9R9 »|RJ1 C9^ 99~9f'll 9t9 99r*r9 R*T 
I DNA 91 Deoxyribonucleic 
acid <fl9^ RNA 91 Ribonucleic acid 

9C911 99R9 f9^f?9* '«rrtt%®, 9tR9 

•iK'fT ^«R9 "1^919 nf<i:9*T9 «ft9 I 

f9R «fl^|8 f9^f|r9F «ljtf95®9 C?9lRl 

9R1 I 

R>r C9>T 

I I 

■H#9t )~( ?J(C9‘^—*^^91 )~ 

R't9l5 9rt9R9 9r"9(9 ‘«9l 

c^t9l6 9f% c*i:« c*fc^ ^n^'5' »r9R <ii*9f*r9 
^ ’Bi‘i"r f9««5 5?w *\v$ '99^ «r^"t ^l8t® 
'®tR9 ‘^t59^R9 919^9 &9f9l; 9Wt9 «ftr^ I 
uq| ^t!:9|'3tR9 9*>i^ 9r^! 9?t9 %W- 
C«t%9 9?tC99 9?t9t99 ^ <«f jB Jftai 

C9ft9 RC^I f9fl «g«rfR C9't9'9f*l |9W 
99t9 *19 f3l93R9 9plR9 C9ti:99 Wtf «rHf9f 
(Parent) C*rt9 *t9f ?R 9tf HI 999 

4t9f*fV C¥tR9 HR Rtf «ft%- 

RRfl HR C^tCH I lf9H9Ftft 

•IftC^fil (Genetic material) ot^jB epiif 
H^97 IfTHl HIJH RtR9 9?t | DNA- 
<99 ^ ^t9f—(1) «rRt«r^ Rt|89 i«f«r 
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'S {2) f^tww ^^5111 1952 ntw 
DNA-M ’ti=T 

DNA*^? CDupIication) <sff^5t|5 

aft^Ti >r«^ I c»r f^^tfa^ ^tc*it5s?i 
?^s{tiT fif^rds nftf^r f dna 

' «ft^i ci\m I 

sf^^'sf’tc^ hfsaiT « 

(Evolution) DNA-4« wral 

I c^tir« f^iri sri c’l'ta 

DNA-ii? nc«fi 

^C«T ^tfl (Mutation) 

ntc? I DNA-(ii?r Jic«fr 
<41^ C^, DNA- 

‘Od niwidtff c^fsT'® c^:»r 

d'ssi 55[f!r4F? c^m 

<1 I "iiw ^c*i »r^i9t^c‘^a n?{ ^^*19 

C^ftl^CHd *fWT C^\^ C?«11 f^C'S 

ntci! I «r(5 <*?j firifla ^«if-fc^fir« 

•tfs^^sr c’f’^ti f?c^ f^, 5i"^< 

*^^c«Ptaa »?1^ ’ll 

*tt« I ^3t%^ iScT 

<fr*rc?, ^itai »rcw fkzmm <ft*r 

<ft^ci f^c'® ntflC’J I «ttfl ^1 m ^tc?« 

file® 
m <*icn5d i 

«4it^ «jit ^ic®ntc^r, DNA 'e 
!*Pl’ic«rcds ^*1 *(’’14 fltenir 

^t^ftc-f 515¥«, •wt’ftntci 

^ft*! »r«t4S(i F f^nr 

«(tc»rt55(l «(ti:n ftiri 

4Ffli ®rat«fsn 

«rtid, 'flsiH f«ffii5r dc»ii «tlit*r f 

®t^«t*rt:^ 4t*l 'd «(tfK 

m cdi® nttd^ftw «tHh ^*1 


•{i 4it*r« C4^, m f4cw c^c^f ¥wr® 

•rix^r sTt, uBd mw «(gr '!?t4C'rr^i ntdtcdH 
src9tsr4i «rt%5rc??« nr^ 'ar*ffff1^ 

^9 5515 f«ff44, *i<ri—f4^flF^ ^Ttfn® « 
C«(tl54 ^C?« 4C*(r 'aitcill 4*4 414 

^ten «t^8tC»T4 «lTtfn® '« C'SjrfSsT 

^44t3 ®FC¥ *ffl1^1 5t»(tC4l fl ! ^1 

C4CV BFt41 *lt4 C% 'BfJtf®®^ «ttC*f4 

^ 5rf4ft1^ I nlt^i C4C4 «r^4*it4 f4 
C*!. ®t^StC*T4 f4^%? ‘5^’! ff«5( 

fe*rrci *(\t9l4m (Synthesi?) lt4l «(t*l41 
^f^stc^ra ntfii I 

’Bfrtfn® 'J^ywa ’sf^a 
aja^l sTlacafft^a near «atc¥ i 
c^ta c’Hcaf c*T^ na atatafaaf nar< 
caFttaa atita 4ca nita'i-awa acaj cacaa 
^fi4 *>13? ’rai amii <a|3tca 

?f®a fe^ttta <i5:»T^t*rfa® ®i^atcaa 
^jtfa®c^ ^acac?a catra «r?2rfafe vfaca 
caat caci ca, ^rtff^af ^r^atcaa a®^ 'nai 
ariacac^a 4^»rff% ^cai a(®tca 

*fa^«i’i-ac»( ®t|atacf «(caafsti ?faa 

featta ^<s*(a ®t^ata a^ii cac® *ftca i 
®(aifc® ?ic®i ciftcaa atafafa^ natc^fa 
atatar it^t^ a’^f f f^a ^Satca ®t^atcaa 
fsc^farf 4irjtfn® t^a austaa vai a^a 
ira I ®^a® ®lTa ®i a«a i ®^a catatai 
fa^5%a aarrfa® arista*! aaafa cash 
atfaca atcia^a i 444 * f®fa ®t^tcaa 
«rrtfa® aa—fara au«ata« cf^i 
5iacia I faa acai DNA •^vcaa 

aian, ai '<¥{5 c^rifSa *?^a ¥cai 
wtirfcaa *irt< DNA ’^a a^macaa 
aa«! iwca, -rircafa ac^a a® 
laf «mi I cal aaarri aatata aafla 
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ntfir «, ^Tm ^ntii *5?^ 

*T^t*ft’i c^ ^?i nt:«, ^1 ^t»ii 

4«f*i «rtc*f9 «r^H f^«Tc=i 

»iC5t ^19 I f^safs^ K8i *?i9ft9 9fca 5fl I ^®rf=t 
9^tC5r c^ 519 njtn ’tt'«9l 
^t9, ^1 5»i I ^«f=r fm 

»l1»i'-»tTt»r, »ljtc*!tr5f9l, 'Sf^°*t9 9l*^ I 
»[< ’iJt*i fii^rsi fiftin *?!5 

^9—c»ik c«f99t9 9^ *tti:3 ?faj»j 

^*rti9 '8it9![t'ein ^ ^i9 

'»t9 SJC9I *^r»lW ^91 99 I 

^Msr n9*1'9*i 9 ^ 1:9 c99j 9t9 c9, 

cn«t^ c2itf6H'« '«ijt%®9 *a^^trTJr^ 

(Precuisors) ¥C99l^ ’19»\ 9t=9t9f^¥ n*rt< I 
^®9t^=;?19 C¥TS1^ 3199 1R^9 


« t 24*9 9^, IH 

9tt5^c»l f9^J^-59C¥9 *19 *f9tl<9 

99 <99^ cn«fi? 9tn, «l^fi59 C¥t9'6 

fk»t9 ^Ji^t9 Rfn® 9C9 nf»l9tC9 
•tfit'® 99 I 9¥9 nf9t^f«9 §«9 '9¥9t9 

99T9 *19 9t9t9f9¥ f^9l-'*rf#9t9 99T f?r9 
«l|®fq C9C9 499 4t%-C9'fC99 99 I C9 

»r9»l ^9«itf9¥ f999 Rtf ’Itfffl ¥9t99, 

^t9l ^f9^9 *tf9t99 “?15 

¥C9 «ltR 4trit¥t9 9^99 
’J9«fc9 ®9J 9^49 99199 I 99C^1 
®f99)t®| ■'«t'f9 R*.n^"lt9 

49tR'« 9C9 I 

4tffft¥ ilRl 9^91 9f5;t99 9C9 C9 «9 '« 
RuCff »|¥t9 ¥t9f9»l, ^1 9t9t99 
*?C9tC»1 ^9C99 919119 f9C9f9*i I 9t9l 
9^919 ^9 ®tR¥ 9lt9I1 ?!C9 lltf 9t9t99 Cf[% 
9t911 ^C9¥^t 19 ¥9C® *1’19 9l9t9 f ^9H* 
99’» ^9«lt^t5»9 4l6kt¥'e 99t(9® ¥919 I 



«|¥|9p^9?iT 


9t59 «rt«r 6!93lfl 9C9C9 I ??19 9¥»!<2r9 »n5^-9|*¥|lf \8 »n^-RwfS1 

«rl9 ^^31^ c'«ft¥ '“fl’ii ^!it®¥ <«¥R5r >iiar c^t¥ 

CJ[ »f¥9 9t9t9 I 9lt9W«l « ^19 9Rt99 «9C3Tr9»l Rsil 9t ®f99IC® C¥t=r Rh C^ 
^¥^9 Sl^injira ¥9 99^ 'ssila? ^19 ¥911*1 9¥lR «lt9t9 ¥ll«9 5t¥ ¥tl9 f¥11» 

^il9 ¥t¥t1 ^9life® I 9rlCtl C*I¥4C9*1, Cn ¥9 f9«itl1C99 f9^t#9 f999 I 
^9t9¥f^® *rt9t?-|?1~¥^«t *ltSfC99 *1?fpi? f99C9 C¥t1 ^t*?? Cl| C9, «r¥¥ 4^119 

¥t^T9, f99 C9 R6¥ 4¥9tt¥9 §*19 ^IR 4tl¥9 f9¥t-l 919R¥ 1C¥, 

vstsr *9¥^H 9t¥'fR CW 9t9t9, 9lt9 *?§9 C¥9 R?! 99C^1 4t*l9t9t19 

9^t¥19 ¥*^1# ®t9 SSTtIf ¥f9R m9 R^9 ¥9t’® 9t9 ¥11519 §¥t9l I 

¥*rR® I . ¥^«l 9*l^t«1Cf Rc9 C9WC9 ¥131 ¥9\ C¥ 
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^tflw *its[cw 

wtsri ^tw nc-sf I ?f5F*i i »ri¥»!C'#Jf 

C»tt^1l«('fl m *l<l»5in«t C’Tt^ltC^fl 51^ 

»r?ar 1 »i*{af ^5?>T^tsr« 

m^v mmn 137 c^t^ f^wi- i ^r«? ^1 ? 5 r«iii 

^ «rt^ ^vsfaa ??nt«f, 

rvc»ltf^^«ifwi ^'?£fKT «r95«f ^«nr»r 

¥ti:^ «itS!W ’«c®r9 's^tf sTst^sri—ii>ina >i^T^?tfirs btc^ 

I «rt«, nfa^^ t'sjtf? f<r«5 5t^ ntsi’^fij# »r?c«rtf5f?tfl f«f^c'® 

wts ’T’jWw >if<if ^c?r »it«f5») 1 »i»i;?5rc^ij 

-flWf I w>int^’TtitJt'® «wa « ^stca^ 5imf»ijtt«f f^nrtm 
atofi c^c^ f?c»i« '•Tt’ftw ’«rti'5i9 ’fc'? feck«? faatRa *<| 

?? ^*ft?t*f C2ftf55( «ff*iai »f^;fsf»r C^C¥ "ll^l-’ip-fawfiT ai Oceanography 1 W 
aFW ^ffv I ^?ntf«i^ *jtjc?w ** 1 ^ ra®K (n^fat^ «fNf*i^ a«c^ 1 

<fN '« 5(t!?i ^6^«(n^g ^«fia 

n?a? c’ifc^ I f»f«3r aaFC*ia Jit%, 

f^% «it%, it^?F, Ji?3? n”^z^' ^ftnaN wtsr ^iti^agcsTa 

t'sjtff »i^af c«fcaf »[1® atja i ^l®tfa-f 
awta Cft1^ c^tfS fetafta cm '« niT^i ’(W 1 

^ai ^ 1 ^af»f a?i etf^icic^sr 1 

ff^-^Taw'* nxtm ?t5r ^nfa^‘3*ii a’Pwal ^f^atcsr ^ta ‘^fff^ar 
’iSjCiffa 'ft»i rt cwtata- 9 t&i c^c»i, ^1 ^ftfa^fta 1 

’jMa si^'5jf9!c^'« €i^rfa« ¥ca { »!^3r n?^«a cwfiif 

^ta ftatS •jaTn"^? « 3=ra^- fawtalcTa «jtsfc^ nc?^cf 

^t*i^?tcsri arf5rw=i"»t?'« *tt^acarma'am ‘aa nfafa%!® atam ^ca 
^im\ c^c¥fafa5? atntafa^ w ^tin® ’yfaa> »f3<j-fa®f^ffa >r^an 

mrfa> nfeH, f^f nfaafri at^ia *r?t<, a'sata Taa^atai j^afa »rcf 
^la '« cm « «rtf fa^ catnicat’f caca atfif emtc^ nfac^a 1 f^i 

jfata a'C'i ataa- 'stana Ji^an <ipan: afa« f«afa 
wm^r-starm^cnacamarataaijmcii car^mam aa'ta wc® «rt«mf^¥ n^aia 
fawtalm ar® «itatcaa •ffaffe^ aata’fa m^cii ^^catcn {5 mi f^f«f a^^. 
a^w mt< 'sta aacm a? ma fawta^a xsairfa fafaacaa atajca 
* a?^fa^l 9ftaaata aitiiaj f ca 1 vat 

aa? nMcat^ •rtatiaa atatar wta^ aaa aacaa^ 4ia^ ’i^'ai-Hydrographic Service 
aaa »rtfaa ma fann, asaa asm of the International Council for the 
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Exploration of the Sea—1902 

1957-’58 

^nTr<-f^'sjt5r 3r^ir*f^wr4^ir« 

^<tJtff 

HZ^tU sfJr I UNESCO-^? 

Dsfjg Oceonographic Commi¬ 
ssion m«!5?[ 4rt«F 

^trt^ar 

iai« I Pif^ c?ctfl 

1700 gfsu^i'rjf c'Hj-riifcn ’r?3f 

’T^'sr^ I stHcfff 
^t^C?l€ ^rPi^tsf ?t«? ^?(CT? i 

International Hydrographic Orga¬ 
nisation, Scientific Committee on 
Oceanic Research, International Asso¬ 
ciation of Oceanic Biography, Commi- 
* ssion of Marine Geology I 
?rtf^51, aftnt*? 

3rt*T, cir-t 

=vtc»i 5itffs? 

cq*. qf%s{ 

'£ri?t ii f%. f^*. q'^ts 

nflq't?i \ 4’® 

*ftcw f41 5}5[jf®:q® 

wmt?i ww qicy? 
1?cq« qtsitnj ¥?iTrs n^’fasfi 
cq'®?! I 

snitqtqw ¥wrf5ti 

stt%!rrr^« ><1^ ^tqtc« c®t^cwt? 

eqfi I 

c^tq cwcni %if« - 


t 24q 4f,*U*t 

qi I vtfli ’ra.jf R-rtq ?cq 

•flffS c«ft-t« c»f*rtpr qitq'i 

sWcJ^l sr? I <4ftff¥ 

cTc-r« qcf I cq «f»f4 

qi f«r q?cqtPl®ti q^rr 

ffc?[ I errsfeti 

q^ihi®i ¥FC^ I qc<qtr5 

4t«n 14 «4t5 1958 qtcq 

fq4it^cq«4i C4, «fc«Tf c?cn« 

c^C4f 200 

4t^C44 qfCJ? cqc¥tq CfCH® f^Wf^ 
nH’Fi stqtt^ qtscqq i 
c?cn4 f4isrq^4i 'Br4« q\qtqt4 f»^c4 

qffq'i Ffqtc^ ntfflq i 

q^r«4 c^q'ofq? q^i- 

f4®tcq4 ^-sfnf^c^F ntw i 

f44C4 1 

^t4r®4 q^q?t 4C4P| qcTtqqtqt, 

«ft44 qtqfl « ?(f4*trq i 

qftqt«fRa «irqf q*»tW^ i£iqq'« 
«fwrl8® I 1960 qttq 'qtw- 
q^f-hwtfqf qfiiqtq «t9® ^^l- 
qtqcfl 1960 eqe^ 1964 qtq f 
nt![i3rf qtmi 5tqtqf4 cq«ii 

^tif^qi fq«fq qtf»ci€ 

^«r®^ q^is-f^wtq qcqqft? ^<sr% 

I 

^8 ®rijp-fqwW 

>r?,af‘*r4wtqi¥'« 

q?twl ¥41*11 cqWtqN ¥ 

^{5 Httt4 qfqjcH^ qf®4tq 

nm I 1965 qtcq« 4iqt^ qtcq ctfWq-5 
qietvHqttq fqtf^q 
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'inta «4i¥W!T *it11fsT 
>TC«r c^^tic^tcn 
^war I §f3r«^-»i(» srN®« *ii[r¥t-r5tft 

«r-rt« jf^t- 

aftncflfl 205 4^CP C^l*r 'flffs ^Tt*l^cai 
¥tI#WM3 *rtf fw*f 
^c?sr—fen? »r^^«r»i? ^tn « 
5t*r fe^itff? «fffefap?i «t?1’?‘t? mw I 
•rf?i?-r ?<-?i ?f?c«f5rt9 

^t? I iSfca!? fe?»3l 5?t3 50 f^fir 

>*Vs f?u*f?«tr? ??tc?? cnt?tf 
•rc? '«fwtc?’i^?n %rt,fn 

•itc’f I 5-fjsT f?car *<11 '«r?^ 

arn nt? I 

ai^car? 'qt??t'«?t? «rf%?t3tcf? 

-sfc^jc^?! aitni n??t? fe*r>f< 

c^rni I c<Ffe csffe ijw 

m ?fni ?95?t? nmi ^ ^car 
c*rt^a( 5?i I ?fT« 'Itsi ai?yy? fenc?? 
^rn?^r<5 JT?tfe 

aTt?i «ra\i cn:^ fek«i c«r® 

c?^ I «iife JT?^?r»r ?ftc<tfet? 4^ fn?irr« 
^iz^^ c?, »i? 4 ffnc't ?»T?tn ^?i *r«? i 
'^c'si cn*! 

^ari I •fc?t«vitt?« ?Tf^- 

?t*r cw »ifcff??n sitarWc? fewwi 
art^farf cntvtsic?? fen? n^t? 

«f«t? ^fet? ¥c? ntc¥i n^car? fenc?? 
cun '« ^ni^n'an nMcf fen^t^? 
ntftcny ntni n^<*r^?»?i ^ftnci 4?^ \ 

«?f TO nfir n"np^ ^rtntcir? win w: 
ntft? ^ nfentn^f 

t?n-iji? '• nt?t?i fenntfen 


nt? cn n? '«ftn?i Piwn^ aF?c^ 
nt?t?i I nrc^? <515'^'®^’^ 

ffain fenn? «ii?ftfn^ cto ^?n « n'nf^ 
?ni I 

cnc¥ *in'ar-'B{t??m nitnt? ?^'*itrn 
f??t^ ntfncwF nf?n« ?c?n i 
nitntcne fen^n^ nt?Nr to 
nrc^f I ??fnrnc?? n«^c? cn^Nf? ntri? 
nt? c??tcsf, ^1 ^c?¥ fnfntfe? TOife 4?sf5 
fen-ar^f ?rn ntw i 
?rnr? *Ftfef'ntF’r? nf?tc?T nti? *« 
fef%f?tCt cnr"® « cqfc's? f^nn 
<ii?’n i(t:ii? c?? cnc^ f*?#® c^n 
fenirc?? c?tcn-“<iinn ?tffec?ntc^'« 

??i nt^i n^ji^ntfe ?1 npTO?« 
c^tn ^'sn ?i nitn?tCt «? ntfcn 'at 
ff^n fenatc?? ntftinj c^lni ?Ftfet? ntntinr 
nfll nt? I mcaf? ?5^t? ^tc^'e 
?cfei ^rn w\^ c?? I «it? 
sjfttni ???»Pf'S n"nc^ ?ff%n 

fenar? nts^n ?fc? f^n mirntii 
fn?tn? ?f I 

^tft'Pi n^tftcn? nf?c?tn 

nitTO apcw f^l^i ^tn-5tn n?n#v 
n^TTOntw? ??«fn:«F fnffe? 

^n-sfcn? nficncn nc??nr? mw'^ ? 7 ?i^? 
¥?i c?c« ntni ?tf%?t? m- 

ntn sicnttntn n^nt# f^ricnnw 

ncncfn \ 

niaf-f?wf=^ '«i 

ntncn kto f^?1fe nttnm i n?[ar nMcf 
«tn nst? i?t?3»t¥ 
s^nw ntnff t nti^t 
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5?8ri> ntw, 

^c=f *ift»rt’iw8 f88ife (fl^itqFi «^c'9 it8r 

?T<! Rjftflr '« 

-« c8«ts cnt’ftat’f 8J8TI1 Rf5^ 
'«rc5fq^ 'si^rtRfs 

^8£v51 «rfRf 5 ?r8 5ftS!C88 U^T^^ ^JTCS!? 
5tR?i c*i^rc^, 

»r8 ’■itwr’f-^it^ft *iii ^fcw, VSTCW8 
8scf *it???r ^?ci5) 

8qrc*ii ^8^rcaNnt*fr ¥ac^ ntan i 
ffi ’f'Stq^fta «qf 1^ 

Rraf^ '«rfc8[ i Rf®w c?“f Rcsqs afisf- 

^tc< ’T?;r3fff ^rnarafta i 


124H ii*t n*An 

’Tiaf’ft'S ntaatiRf ^^tata 

c^irfaF? n’Tt'l ap«ti 

«qtaa?ai *r<rH 

’jpsfW ca'siti apan: Rat'S' 

^ta ♦f^ci I 48 c'Tc^ <ft»q‘ir « 

■laa *i^<ir^ ¥81 R*i^a¥ w n^C¥ i 
8t8l niRJ^ia'e 

4^ ^^c^8 ^fa¥t8 
Sit'S ¥8at8 wc¥ ca^a fasrtac^ 

«fC5ii 5t»itC''5 ?:a, c'saa^ 8tai a^atfa^® 
«i«o ¥91, a8t»rtnc8fl ^8¥ ^iSfta ^tsa- 
>^911 '8 a?<ffsFC9i8 Rat^ «r^faF8l— 
a^caa 4^ R8C¥ atai ¥8at8 5fta<r« 
R®tsic¥ '«(#4 ^ac's i(ca i 


«ltlta caR apaa aaa-Rarfa 

csf# 


fsreft ca\c^8 f^ra na 'itata 
f8«?^at8 48\ R^^ntcaa na «rcnt¥ aawa 
at«n RRnttaa n? ^wt^nap cnta 
¥ nwtaifta n^a^cn ca n#n 

ana ^¥fa ¥caftcaa, 'si f¥ ¥tca apta 
3Ka n^ntfa^ a« naar^ wtc^a nacaa 
atapata^ atiRn, aita 

faaan nt«8i ata ai i 

cn«ifUna cantRfan ssfm 

ca\rt8 atnatat nR^^nja a^ca {¥i^R¥ 
ntUai) atn ¥C8%na i cantfi!- 
fan vta^a^ nati 4¥ntfa al fniafncna i 
^n a^niR 4na ^rta nt««i aia ai i 
fan «{t?ta cna(;¥8i cn^ a^ cncf ««?¥¥ 


faaaa fac^caa cnai aica ¥C8Cfa i 

4^ na raaa«l cat¥ nt^^nL:a 

nataa « cnWc^a r¥§ ¥T¥fn 
nt«8i ata i 

^af^¥a ^ta^ac^a 4^ n^nata nca® 

Ranjast (¥tifa¥ cnt«i) « nnta nna- 

“icn aqaf^® fm i ni^a 

a^^a aataa «tta an atln 4t*rfR« 

Rn I n«[8i5 ftn «ft8 cw^ atin Rf s i 

a^a ata aataa ^ta fafa® fan i 
« 

nataa 5raffC¥ m la nfn ^^^%M na 
na f%a!8 ^l-^tatcai nfaai ftnp 

atnaf^la <nt5ta ftn a?f? « ¥tirafa«l 

# ana« nrt¥fn¥ nfannai Ritnt <afn 
^Rf4^atfa\ fanar, Rranji t 
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irt«fj cst^tete citfi- 

ftw '• vTrfi ^*rf ’iw ftii 

«rrtJT irt«'«f»if i{WT *iw ▼nv 

citlJ ??wt'9 fl»i 1 "fftw c^w- 

?iTw«rt*!tir I «ft»Ttcinr 

5t3ffv mu '« UzM 

ft»ii sjtntw U^ cThirti « 

fl»T C’TWi 

nt^ f?cf c>it?i ^ti c’Ttsn- 

isnts 

fni f f»rift3T3r, r «rv«- 
c^Tfs^T, ?ii*ri'« ^ 

*ft<* <ii5i*s ^«tgr 

^rt’itir fi»i i 

¥fc^ 

^sisT^tc<f? fc»! -ri?r?[i 

pFg ^ JFtjia '®'a*tf 

9tfl) '^nr? *rt^? *tt^^t cifi? I 

wtini 

attCT'e 43'r»tfV«f 

'»tr^ mm 

•ft'911 cnri?! sir^f vi «rt5\5f 

wi f^«ii c’l’ttf^f^t’iif f«r5n»i c«rt^9iii^ 
^fWH ‘•’flS ^<jfi nt'esi 5itii 

n«f 15fW*f c^cv «tt^=r •fti?i?tl«j Hiftsw 
¥^1 ^tlfl HfCill 

«rryf^ ^1 9ftil Cft=I« 

««<rjr nHit ’ll? =n i «fti 

ft«ft?r ^:«fj «rt«»n c^i¥ 

siwV« ^C* *1^ 

fj« »icf c*r« I 

lH5 ^wmm 

5t1fl ^1 5ftt^ ^’T“6*ft9 '*W ^^• 

3 


nr4« «?*n ¥W!f! 

.ffWi if5*Tt^«[ •rf^^scfi *rt<rT 

'«rfii I •^fof-ttiar ^Tt5Vir*r 

<irt*f 9 sf5f» ^ffirr^n c^ 

c’tf'«fi ’^iz^, c>r9fii ^11 

I 

»sftc3f c¥?»Rta( ‘ift’vr^i I Jf’tw 

^1 "f^r?! ^<r, cn%, f^f^i «r^tcai ?it^t^t&, 

5 ?, 'srDit?-^»t*T, tf?, c»fW ^tfrsi i 
>i»rCT[i ?tai7 *rffl5t»f5ft« 

w^ »tt»i5f‘C¥rBr, mw « 

^tPtifTC’fcar 

sftJfl wfi*rw !r»f^ TO I W” 

«f5f »rt«ftfl*r’®: •tfl^fi, «tt^ta '« 
ff nr c^si mim 1 

^<-tti3f5 *1115, ^m% ms %u 

ft^t5=T mm m !fni =n^t*ftw !ftflf?t^ 
5i^i{ ♦rfii^ri w ^ •fft^fi- 

*itfB %f ^«t =fwi:« I >T*f- 

c¥far^'»tt’4 ^ nft«f1 

m-\ *ftnr 1 nf^s'^l 60 ^ c<tnF 84 
p's^i «rj'??i I nrt*F | 

I ’ll •rt<5 f^ci *rfl^n 
*fta ^t»ftti5 i?i?r I ♦tf^^fj mJ sHi 

«rr5tsr*f*i^ «r»! 
if*f =0 I 

*ff!rtt«f>i^ *iwj -r^w *Timn 
*rffl<fi 9 ^5 ’itif* *rw 24 

nfi*it*i F «?1 c«i^ it<rc« ?[C’r i 

Wfl ^n«f fH¥ 72 5«?l 

%¥ XU 36 1C«(« 

feni ^ ^1 *11^55 f^tsf 
^ifir ¥fi ft’fi ¥rei •itwcwcif 

3Tit*fsit «ttfTw *fna'«t«tf 
¥ti rnt ¥?ii «Tti «rt^f 18 
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^ C^ZW 36 4^^ 36 ^ 

72 fsrwi 4fi4ti wtr 

*i:«rT 

«rt§tn4 cit^ cni^? 

11 44 itfcii «ft?lrn ^ni 180 

^4f 'IWI I<f4t5 ^4*W 

«rt^C«f IIIT 4[fl4tW4^ wwti iirw 
f%«4 Clt¥8FC14 mw Itcitf? 

<2inl4t4 It^Cl I iw Ftflfs 4C4 

W*r «r«ft4 «rcii4t4 30 

C4l¥ 48 lf« 1?«^1 i^cis *rtt4 
vflCfl ^554!1 «fc^« 1|- C4C¥ H «1 4C11 
^^4tr44 <?n4 itiSi 

'4t¥tC4 ) 4t¥ri I ‘<14 

4t¥ci ^4 f4C¥*r ¥4it4 mw 

C?ltC»l C4t^ ffl^ 4'^ 4t¥i:4 I 

44lTrr44 «<»%¥ *l4tft4t«ftn 11 m- 

11x14 -« iti^^ 

it¥X4>i 'arisf^:¥ itirisi mtnnm 
4fl4 ¥ W"ft11 I 41C44 f«^C4 
¥ 4t^C4 4tit4 144 4taiti «rc«j¥?:¥ 
%wtltlt4 ¥4C^4 I lltif ¥m 4JffI 11 1t1- 
cms C41tC45 4C«1 I 

Grid-iron 11 Chess board H ?tlt4 
4C¥f intll It^l-lti? ^¥tl 

¥4C15 4:ci I 41^44 IClf 

f^lfe >8 f%lfB 4tm 

itfCl I «iiir «liti 4itsr 14 4W« 
Clt)j c%tt? 1^W¥ 11 1t¥Cl I mil 4ltl 
4t^t«ft 4»r4-«1tltC4 flC4 Cll 1C1 m 

ixf4 cici i*t4'«rts^c4 itin «fcii4t4 1 

flfvi «fC4t¥t1 lT1iftC44 mw 4W«fl4 
flfwi 4t1 ftl, m—cull, 44T11, 4t«r- 
11, Itiflt^, 4U 11^ I C¥tl C¥tl 
«f¥t¥ l-N till Cf41ltl 41 ?lt^ 


¥4r® Cf¥4l 4C«1 ‘41^ C¥tl C¥tl «rft4 
4t«1 C¥114tai 1VC?4 WCW ^f?l ItlClfl I 
11Ff4^C?4 ^^1t1 lT11t4 ¥4C¥ 

ir®i I 

11C44 C¥aHC1 1t¥Cl 4tW«1tntT ¥ 

iflfl I 14(1 I 1|FC^ ItiCl 

4twmit?l Itlltltcil Ft4fn¥ 1t¥Cl 

5t4 1C<4 Clt¥1C44 ifl^^ J 1tltC44 

fiCI 4tWl^C14 fl¥tW, iCltft^ 

« 4:^C?4 111*414 itfXl I «ftltC14 

imi afciii ijiitft « 

f11^ ¥rffl1a Hl^ 1'f®4C14 Itl^tl I 

414111, ?1¥l4J1f, llflirj « fin 45^- 

1*(14¥. 1l\^w <fll^ €1111144 

if^ f4C¥ 111 ¥4114 I 1XJ?4l €It»r1:44 

lf^4 ftfC¥ 111 ¥4C14I a5f*l¥C44 l1l- 

104 41C44 C¥l1l4 f4C¥ TlfifS ¥41*® i^Cl I 

41C4 4l«r¥lB:l4lc?4 «jfl¥4‘|, fl5l4ll4, 

4l44¥t¥4 1?ia ^®Tlf4 1t¥Cl I C¥ll1- 

11C44 €Hft4 'IVI 4lf54 felC4 1l¥Cl *« 

f4C4 ^®f4 ¥C1 I ‘Hi l4l4C®4 f®4 

'SPita 4® «r^1 4ll54 lies 1t¥X®1 l 4ll54 

I'tcei <4^ ^^Cl4 11|C44 C44ll <41^ 

11CBC4 4\F4 ®1H C4411 1? I'p 111C44 

* 

I'S f4C4 ^®f4 1C®1 I ^14 f®®4 %¥4 
¥ti f^4 ^®fi( n'»11 11^1114 «41^ 
¥1441141 ¥ C¥l4l11C44 4® 1¥| 1¥%C® 
¥C®11 

lllfll m 141 If4ll4 4l41 

4?4fl® 11¥C^1 I llfl4 Cf4ll f^in 
¥41 ¥C1S1 I llffC® €1t4l4t4 ¥ 
^W1 1l¥r®11 5tf44fil® flfl 
¥ l0lJ11|®¥Ttl «ri¥fl ififfll® 
¥ ¥C¥1I C¥t «il|. 1¥1 fSllltl^ 

11^4 ¥4i;i 14¥t4 ¥f¥ 1X^4 I 



651 


1971 ] ^ 


?(t<n, *if»n '« cw^- 

cwc^ wNi, *fWntf-f 
cfr? sN^ts mz9 c<rt*ii 

«t:«fT 59115^1 

«t<n cnVfl>r^^tfl 

f^*i I 

cTfirt9^ ^t“f srsi ^e«i i 

ncf Ha « H'? Hsi’stca aa^r 

^a mK H^Hta ^ta 

^nra aetata fifCHH a< ?ft%ta ¥ai ( 


srncaa hwt faf%a Hatr« attar attar 
catfta, atsrta ^®it% ata faf^ atn^i 
ca caHa catf ^^^ta^ ca c^ta artta 
cafata ^at^ ai cata aaa araai-afftai 
??a aft« Htarsi ai, ««a ort^ H*rjtaTia‘a 
«i?af« ^t^ at«t I cata caai 
ata ca, ^tifaa ana-Hfaaaai atf«a 
9ta «ft5ta ca\a aataa atai 

catata, atata ai aiaai-atfatafii 

9w aiaattaa 'aatal* (Zone) fawi aai 
ac^i I 


ttt^caa aai 

aatataacata 


sri^a facHa ‘iiaig atata^a Hatt<a ata 
aa I ?rtj^a aac^ a^aaifa facHa a«tfaf*<fc 
4aiat%a ^wa cahta catata; «i<r^ srtSa 
Ha^l »aai5 atatafaa at^a Hwtc«f? atata*t 
ata, ca«fa yBafS fatna n^tra asttH aa^la, 
fa« Htataa a^aaita 1 atraa aa* stlSaa 
«rt«f atsf—'s’^ca Bftai faa fifcatsratS' 
atta aai ata 1 cata c^a, ^jtfa® 
at -attaa trtl^a aifaa'® atra; 

^tat^l artta '« fa’[rv'8rnfaat^ 1 

«aa aita'Q a?faai ca, «twtBfa1i?atta 

irtHaart^a nattHa ata f^ta aiiaai 
irt^at^ata ataafat-ra a's’P'sfa at^tar- 
ata\ nat< faf-ita aiaai ca atatafaa 
fatipata ittSa ^®fa aa, «tta ^caa^tta 
faafia ata lata^ attcaa «a a a<r 
•rfirafaa aai atai srtjiaatata natt^ 


■^1 cata cHtata-nfa^fa uqaa 
«f5fa-» I ^tn a sftaa «r5tca srtStaa 
aa^a^ta mw ca«fata fataa 
n^tta Itca cata ca cata a[fata caaai ata 1 
^tn a Fttaa «f'5tra ?rr!tcaa aa^ata 
f®f«ca caafata ^-attH ^ta aai aaf 
«aa cat%a srtSa, catifa «ta ^ sttna «rafca 
aa^a aa, it^at ata h^ aata aa ca^ftta 
Haata ^ta mi atca aaa^a ata ata ata 
ajaata aai ata—ca^t^ita Htt<1tsrttf at»i i 
Mata «iia car^a sft^a ^atn a att*f aaati 
atat aa^a aa; «r<t^. Rt-ta attaf^n? 

uBaata it'«l ata -t^ aata na ^tcaa 
^ta MstcHa «raitta ^ala aai ata an 
cantata atc^»ll5^ ?rfta atni 
iHtataa faat^ Miiaata * 11 ^ srtf^a---5aj»itatii 
’^a^ ala c^ftn I ca aHpita la^ 
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ntl'® fi, %n:« 

'S^ 'Btritf^w 14¥l5 •tfi«»itf«r«f3T5f, c^ '!fif»it<Ptn fhr—c^sr nf^f'^s^ *ri#cva 
^ f^f#«tf ¥w c^fcas—1 

^15 Ffn 

n(CH««CH,)- * (~CH2-CH,~CH5--)n 


200X ^tn'« 
«rf%caf5f 

^inafiJ? 5itJi ^t'8srt>i»Ts? ♦ffiiiitfacifJTJf I 

<«¥ 'nx '«in>itf«^ ’fcf c^ 

c’l^ ^'SJT '»i‘a,n3"^« 

Ofa U)f}5 srtt^ ^■5ffl 

^<t1 ^19^1 

ntra I <ii'«rtC5! ^utf^rs '« c<?wi- 

f*lf<lf9isf ©tHjtfit*? *ft1l’^f«¥ C’T 

’?c«, ar»t 

nfsss 

«itcn^, f%i »Tt«(t9m »ii:«f < 11 ? 
’ffiipi ^czj c’fsi c^»i- 

fmim 3»t?( <^191. ®fa^. c^^9iTt'a 1 

'St? ’iftzfe «ili:*ifii^lii I 

1908 !iTtt»^ I 

«lTtf*1®, 1^*1 

sitMtST «IJtWlft?1 fwtl ^'B?| sPWiZI 
flWwfnv ^18 ??, 

oq»|5 «rq '« -atefs ^«5jf ^IM <«^f5 
*}(ft<i «ftit£9ii nft<l8l fwi CTf- 
•ijtC'jss fif'faf ’ll f%«wnc'® ttfl 

s«t*its{ntn siti’f *tfiifB^ I ^ww 

fell 


nwKtS ^t*(tm ’Tt*i?:*r ftf«fa ?wi, 

f^U ^f-ta 

C^C?F9lt|fe aitaf 5Zt^t«tC^ ^zf. ’T^t— 

I sf^sitCST aj^’SJ fiftl f^^- 

f*i^ n*rt< 'Q nifK f*(f%a 

R’ltC’r autf^T® 

sft®^ I 

4'®f9\ 'ii«i* >it*(ts*i 

c^t=r arNc^ =111 4| f^cH5| 

mw «pl^3rifl ft'9 « 
f8ff^5j*fr5s '«t 

at@<p #^!i vii I 

aits tHijflS ^ft^fc^itS^ sftf8^ 1929 »ftC»l 

I '®*t <iiit 

C^, 'flfS Sf I f%l ^C5f 

*1^5 «*| ’I?!*! 

^11 c»f9i =zi I ^r=ai '•I «tf f 
it^l ^ICf ’ICf ^TCft5C5?fl 

STI c*fcir I if5-i cstf^ti 

[CO(NH,^a3 ^tCUTl^fail 

[CSCNHa)^] wtl 

'HZI I 

n^fcf « ^tc^filtfini ftarcnn 

>Kf ’zfSw «rti« 

^1® «r?cTi sftif ’Til n « 'it fnar 
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tftftf m 4^, ^<C*» *<1^^ sftsil 
118 ifij® «i iti 1 
•ftwc*iir—’fts 
'« c>rt®i ^i;;itaf 

^41 ^ntwttsT 4tcei 14 •JSl'fS 

^45r *fTtr«fw (nmnW') 

veil IwtT'ai C4fl4Jt»! 

Cl\n Clt4 

ntfK^ ^4ffl 411 1?1 I '«3 
iti ntic*tw I ^fcifi4ti <*ij5 irci4 

nf«f54 I ^tt^fsftlfe^ 4C4 4tC51 

14 44tf«r4 ITl tre^ C4»I1 Itl I ’itltl*} 
4tP C414 C»1C*1 4tl CW 

^r« ntcfl, ‘If C4C4 41 
Cl^ I 4tC61 CRl ^141 ’lltl Clt^l 

4tl W41 'll 4tt^sr 4 '4144 C^H I 

11 4t^ir 14 cn, 1C4 «lf414 

I 141 mw *ft«c*fir 4tw 

4114 4*tfllt^ ^C1 ^lk% I 

1869 4tl4 Ipll411 14 4tTI <9 -14* 
14 141 ^^41 iim ait4art^i nit< 
4tflltl 4tl4 I lT^tttC4»If4t4 Clt4 ^4fl 
it «llt44f43l niKfSt l^ltci C4*J?C14 
Itci nfilf®4 I lltttlC4*U4t4 14(5 4f4 
ftl’4tl4 *rit< 4tt 4UfH4 Ittclct® 
C445*lt4 ( 4rc4 *rttcit4r4f44'« 141 41 ) 
47t4C4t4W «t4 4tl 414 srt^4tt4ri 
f441ll 4^1 flfnil 4 «IClt41 444tCl 
flf«l 1^ fllnci ^43 41t4 fir«r4 1C« 
«|if4 C4^C1® ^®fi 411 C14L4C1® ItC^I- 

1(1^411^—411 C4»I,4t4C4a 4rfl4l 

4 4fl4J# firfll ^lltl ’fPlCl 4[41 fwfll 

^fi 4fi 111 I 4 t^i ttc4i fi4B ft’rtci 


4114 C4Cai it C4^4W 111^4 411 
4l4t'p1 ffll 4tltlftl\ 4 .14fll 

fl411jll1^ fifll 11 4ll1cir «f44 41 I 

C4^1C14 attSC41 4r4 Tl nt4 4ctt<11l4ll 

ff*!q ^®f«i mw 11*5154 411 f44 ri9ii 
C4^’5C14 4^4414 ’^4l«f I H ^*11 f4|41 
n^i:4 «iC4 ^ic4 4ici \ 
lltctlC4«3J:4tC41 *rrilC4^ C4«a,C4l4 
4Jir4c^^ mill 4ici^ Cl sfffS4 ^4fi 

11, *»1 C4^4C1C®1 14 4t4 11, 

^414 W 11^ C4«2*!C1C41 fl48 ft4tCl 

iri^ticiini I 11 4t?[tcii i® 3 i Flit, 
Il 4 ia!ntf 4 ^ 4 fl 411 41 I 414 

Cl^jflClC®! CFCl 11 4ll Cl% I 

4f4fll—tftf41 1114 14l8 44"H4» 
4lttg 141^1 4f4 ®B5 Sten ( «f1l 2000 41 
1 ( 414^1 5ltn) 4fwcarcn 

< 2 {n 20 o*c 4 inif«iri ii 4 tifi 4 fifiFiii 

4C»5 Ilfs al^lB^I'ft^l 4l1c<i 4!t 4C1 I it 
atflfi:4 4f^flf41 11 ifs^fll 1C4 I ITCtl- 
atf§4 c^iffll IClf 41Cl>tl 414 411,1 

cih it nf4fii. f4i 11 14^ 

414 ICl iw, Client 41 11 —Cl-r 4^1 I 

flf®! 118 1C4 lt4® 411 in I 41C5C1 
4l41 4r4 41C4 I ltC^mtltC41 flC41 

5?41 1141 41^? 9 ifnfli Cl, 

4111114i4n4« 11:4 t^ii4 ^r4rcii in t 
li5 «fC4 C4CW 11. 4r1f4® 4 4tcil 4^"4 c 4 
4ri4® 41C4 I 4lt 11 4mciT n1t4, fStl. 
47tr4C®l 4131 4 ^^41^11111141 f8ffll4<l 
^®fl 411 41 1 

mtc41 1 ^— 4 I 1 II 4tC4t CSftlft, S((t4 
44ii 4t*iti4 ^«ri 411 4^1 11s larfiw 
Cl nr®! «lt4 lJ14f® 41* 411IW ltt41 
« Ctflf4lt feClltltlJ 1 



^4 t a4-rii«r 


vn ffi’fi'f ^H?5tc*f •rfastf^^ 

^»fi( «1 ^ I sit^*T:sT? 

't^fi y^^iws p 'a ^t^r- 

I '®t^ (flfl »rt?tc^i nrtst^c^fl 
¥t*f^ 'e wff 5fai 4JII '®tit?i 5ftl*!ST 
*[tir1 « ^?t5 gt’T'8 ¥11 

^11 =?t^*iwi c*tt»rt¥-*ffs'f«r« ^t«rti cm 
c¥:»i« i 

C^flftsT <ll¥f8 I 


cfeitn<ritfJi¥ ^rtf*r® '« ^l%f*isi itt^fcni 
fif#it« 'Ktcn 

^<sfi iji <11^ (nM^ti ciW) srtft¥art'5tf 
•mtflf I 'Q ctJfifJisr 

srtt¥ ¥ ft¥i ^c<n:¥ HU 
cnHt^-nfi'f:? ^tw nr? sn. nm mm 
m ni ^1^ <ii«fn cm i fif^ 

1C8 Wl iftj^ ¥11 Its I n8Wft¥- 
^ti «fC¥ nicail iiir^ «it«¥ ntn^ti ^ 
ntr¥i 


wrr#f 

sTSjars irK®'« 


*itmrmm <<i?l5 mi 
ni*it^ cnr? '«i, ^tn, fafs?« 

^wtt¥i nWrir ¥nti «ft¥td sirni 
«f¥tn ¥ti I nint^i n"^< nfi*tf« ¥nr^ 
«?nt?lcfi c¥c^ I *it*<^r«rrf ninti^i 
ni*»4nt«?l <111^ ^ti ¥taf n^ci ^trmmi 
¥iiti mtrn 

n’«¥ f¥* ^Tcntssiti «rcitar=( i 

niic8i ’fsi ni¥ii cnm it? mm 
ltC¥? IW* Itl nt*s-f¥n (Lung-fish) I 
it^ nt^fcij ntn?tf ^tnti i ‘irii 

¥f8j? nm n^fntistri 

n^¥ I nnfirni (Pharynx) ntirm cmtrn 
cintw nrimri, ^ti ntcn 

It? ®“tt«ri mt¥tci niitnt ^if?¥i 
utntw niit^n ¥tw it^tcn? 

^tnrn « ¥111 <flr^ c¥tn 

nci? «r¥tn ^ ni i 

ni«t¥tn wim ^?5i«ft%nic¥c? 
m<nfm^i new item inn nun 


Ills nciti ^tr? I «it¥tr&i ’^IS 

¥r¥i itirnrcn nim*B 
mic? ifllSiri® (Arytenoid) ifci 
witf?! n^citm ¥c?r¥ I 

'8iti'« ci«n It? nit’^nwt^? 

«rt%m iw 1 ntitin®: n<?tnfcni ni ci^, 
f¥¥ c¥tn c¥ti n?*l^c*ri nn ¥iiti I'msi 
«rrr¥ i cw~cnr¥1 (Gecko), Itff^ It^, 
iBilBfi t^itfl I icfi niltaj ifilSici® ¥t?l 
?¥C1® (Cricoid) ¥lFttf¥'e nUll Itf I 

ntntc?! cn'c? niicm i¥| firm 

iirni I intci niitn*( ^tc¥. ^ci ?i 
cnc¥ c¥ti m fi<ii ¥1 m I niit^i 

nit*?ntm iittm 

ifilSiri® 11^ fin® ®¥itN nf«ii iti i 

fi¥ inn niit^r® irti iiiS 
mnhsR ¥nt¥. Itl ntl fnfim (Syrinx) i 

1^ fnfi^n. ’m^u nt^)c*n cicil nt«?i 
It? I nt?nt?*fnri cm i? ^iti 
ni^c? t 1 ^ Pftm mntnt cm irNti- 



655 


19713 

vfw cwl nt^iw?wr*iti?« <rtwt^w nimn 

«r¥tn VI I «Mt5r f^cv inm i ^f?'t ?rif^i 

«rm wvn c^tc^r ff^rtf^fw v, ^tui, 

oT^rsr I ^15 *r^ 

^asifin^I 5T^cn^ «(|?^ ’1"^< »!t« (Pharynx) «II3>T *trFtf I ^- 

»cici «rt%c^ i ‘*i<rttsi 9tig^?r f^i=f f?rflf I > 

«rc!rf i ^ m 



»j^^5tc^ 5?tf»i=fi, ?5n«^5, I 

l*-^*lR»I, 2—liifnjrfS*!, 3-~f fW®, 4—5—6—«f<ftJ? I 

»rf%f»r® ft® <<^tr=T vj i »f»^f^»ni •tt«i 

WtCf I tf’f’fC'T® srtPTf 1 «t«5Tt^ (Oesophagus) 

( 4 ?I^ W ftfCf I •Tc^jI 4^15 ncs® ^^»t| nt^*^ (Stomach) I 

irr*[ I «a^ Cffstt*?® ^151 ff¥ CHIV tT^pTf^® 

^iin >(>itff fenfi'sttn i nw^itft srt®^ ’nt»ftff«tt^ sitw fw sit*?) 

«ri%cfi ®r*fT wen fH< ^lc5i tfcf csiw c^f i ir»ifli:»i« 

«lt^5si1 fflfOll^l W3| l ’T'lt® 5?tw <^f 
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mm fkmm i 24H lit *IW1 


<4)1 ctJi ?i 

^tf tn« (Trachea) 

t 

v.^, ct^ ffarntcv ^asitin)* 

4 t*i I «f^t^ < 2 ri:wt 

m ^rrt «i»r tt? i >4% 

'«tt ^-ttct? ^iS ft ^f’ft I 

CtC^F «fc«ii 

I '®'r?*r? 

I 

'•fn^ ^Vs 'Bft^jta ctc^ 

I tts 5»\t5i»n t»nr 

>itc¥. tit's? ^*n 

ttc? I 

«rttiftt?? ^tc? '« ’j'Ntt? 

firtV uq!!^ I%^{? *4l?Ff3 

^tCfl «fn*rfet (Epiglottis), 

»e? ¥t«f *i« i ttw ?i c^Tt 

tt^c«? f^i ttc^ ft=f ti nt^, 

ttr?? ^t? tf? c?? 

Ct^ aftiT tftfap?! ttt^ I 

4ftJfl?t»r? s?fc5 ntttt? f^c?f «it? ‘4)^}5 

wrtf^ «lti:i I «t? ttt t%t?® (Thyroid) 

% 

V 14 ^ V -{5 

«rttf ct, 'll? ctttie 

# f^rt? f^ct «) V'fe 

ctt ctttfttl ?titi I 

tvcw mat ttf? ct >r® ^i?{? ctti 
tt?, I 4tt5 

ffrSw *«tct SI'S «rt9 wttft 

'ttt9{ I *419 mt*r ^ I 


'«rH tin tt t*« cttti 
Ct 9 Fl«l yfn® CtttTfti 1 

Jll lt ®1 tt 9 '« c^rt^i 

^?»*rtf 9 . «frcii ®tc ?9 'flfilStnt®. 

(Cuneiform) <D 9 ^ 
(Corniculate) I yq| jf? 

>sfff (Joint) 4 ?^ (Ligament) ftfll 

t 9 "ta p«tCt I «fC 99 f 

*it^»!tt^« nt’tc?? tetj etittetfr 

^t? ?nt^i 

tin I 

t?®!) (Vocal cord) ntttntf^ I 

^ ®lt9 *Tt5irttct9 al5»r 

(Glottis) I 4 f ®!5 ’"Itf f® 

95^9 ¥t 91 ^ta < 41^{5 «tt« titeta ftcf 
tt^atat®? f®®a fac^ uqsr^ «ina «ft« 

>afa{Saia® «rt^ftcai 

«ftai f tta aUtettIa ttaftsa ai (Statat'ta 

ftai faf®a at^ttat aa» '®ta ®ta 

ifz^ ta®lla 'sfa^i ‘«a^ ^tcaa n^a^a 
«ita 1 'tfitcaia «fta-tatcaa sfttai ai ^rcTtea 
ak® trta I tasf^tt at tft-^ittcta «rtai- 
w^a®i «R?afa^ ta tfaa^a ^^Tcai a? i 
taat^^a t^a^aa ct'cai —44 fij: fa: 
^cttc^a 36 fa: fa: i •at ?ifB 
att^ 4 t«aa^c*ra ca^t® i ^tta ofia^ ^aFcttca 
^ < 4 ia^ t^Fcaa aaat« 7 fa ttatw^ ®ft«. ttcaf I 
fa^^wtata^ ca^ataa -sjaat^a 

3¥s tfaa^a ttc^, fatta ^ca 

t^^caa ca«tat at^r ta t^a a^r® ftia 
taaflraai «ta «ii^ nfaa^a ^®Tar 3 j*$ ai« 
t'f^ai ta^ tjFcaa a»ift? ^aa 

ata <?ti cat ttta ta *f^at%® aa i 
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«tc»r ^tn ^1 

1. fenw? ^\«f—djfi?tai '®^* 

•ftflcTs^ «r^"rfe I c^tH 

«ft*ln5 (flS «ff«^5*r C?«f1 5»1 ; 

2. « ^t?r 

'^9 c^C’f ^9 

C9C¥ Tsrafntit «Jc«i¥ 'srt^c'®^ 

9?^"r{5 5rt9l «tC9 CVf?fl :(ft9 I 

9r9'®5l9 C9f9»I5ftai ^9~ 

*ir9T^ c?<ri 9ti i ^t9*i jfc^i 
^ 9s?t^9 f^g nfa^^sT ^ 9 ^ 

9tWJrti^9 5TC«r >JUI5?^|-C9 ^ 9tC9f C9. 9^91- 
’f'® c^tif 9'»9 «rr9‘H nfc^ri <<i^ 
«fH*r 99i 99t9 WC^I ^nC99 «r^»tf5a ( 
C9 *9991^ 519191 ‘9519 9f91 9911 
gt»1lC5T^ ^t"6^ Pf wt 

5f91 ? ei^\ ^9r^9tC9^ «r9t«9 sttn 
♦ftlfl I fff f99'ft^9 ^r^9tC5r 
<r99 4l9rtn CW n<f^ f9i;5l9*l ^9C»1 
C991 9t?:9, <<9 »?t9 «»tIt«R 9C9ff»1 '99’?^9 
^C9fp* 5nr» C^fsT ifCTtafC^Tl 
C95f 'BIW9'^1 (Bye-product) I 

^l9C»! ^«9CS»9 f«F ? 

'9RPORr ^ 

(1) Ifm «9t9 

fg5ltC9 ¥19 I ¥tC9 91 
05^ ¥tar 91 I 

(¥) lt¥ir9*i 9F19t9 ¥91 9t¥¥ni 9l 
¥¥ f¥5 91 «c¥ n^n 9tttii c^fsf 
itr® «rm ¥ci cffi 

91 itnciti ’ll ¥ic¥ *rrii i 

4 


9tW9t<9^ imsTt^l f»rt?Cl| WtCf I 
'9t¥!rt8?l9 »Tt9E:99 Cfltr¥ ItWsrtl?^ «999 
«it»Fl5 cit»ftc9tc’f9 ni i:in i ^c¥ 
¥39t8?l9 4ft9"t*f9 9191 (Inlet of larynx) I 
■«rf¥49'^ ¥99t9 5Rf «rc9"1wt9 9¥ lti:¥ I 
¥C9f It'Sry^T 9l¥9t^ C9r¥ 

«rc9f ¥9t^ ntr9 91 l fVl C¥t9 fticl 

( C999—It'QltS ¥91 ) C¥^ 

«f:9-f9tl 9¥ 9f9 f9¥l 91, ¥t9C¥ 

9111991 ¥19t^C^ «IC9¥ ¥C1 ¥9^ ¥tPfl 
^C3?¥ 91. lIC^ ¥t911 ‘f999 9f «11’ if*! I 

(9) 9f9 9t^Cll C¥t9 f9g 9^^t«. ¥1- 
9t^C¥ 4C99 9C1, «C9 ¥tt¥ ittll 

mto Cf9t9 WIST 9t¥9t^i:« ¥tf¥l to¥ 
91 I <9^119 criftl 9¥, Ititll 

f¥| 9tC¥ 919t«?tC'® «fC9«1 ¥C1 ¥Tl ¥f¥ ¥l 
¥li:^ ntC9, '®tl ¥tw ¥¥19 9tt¥ 1 ¥CV 
¥l¥t^t¥ cri"?) 1 (Watch dog ) 
9¥1 911 

(2) f9:nlf¥-«t’llC¥l 9111 9f^ *99^ *119919 

f9<f9*l ¥19—¥991^9 ¥199919 ^9\ SflB^ 
¥<1^ ^{5 9«5^1 9C9J919 «r^W9 C9lT? 

C9lfe 9Mt9®l!9 9191 ¥:9199 49^ ¥¥l9*l ¥91 
111 I ‘99 f9:'^1¥"«ntC¥9 ¥91 it^l 

¥l¥99 ¥ f9<99 ¥tl'5t9l9 9l91 91 I 

(3) ^«rC99 (Abdomen) ¥m¥#H 51*1 

9l^1C91—ll ¥l¥ ¥f¥ 9C¥ 9C¥¥ ^ 
¥9C¥^ ¥91 911 ¥l¥f®¥ ¥«f ¥t9lf9¥ 

¥19M ¥9C1 ¥9C1 ^WC99 ¥l^r«lll fl¥ 

9l¥l9l9 ¥Clt¥9 91. C91¥—9¥¥mr, 

gi¥jt¥ f¥^9l ¥¥9¥t¥. 9l C¥t¥ ¥t^1 
¥t¥ ¥9919 ¥91 I ^99 ¥9¥t^9 «n9¥ltf 
9¥ ¥11 91 ¥9^ ¥19 ¥C¥ ¥l¥*¥ll¥ 9¥ 
911 C¥ ¥IW 9¥Cin (Thorax) ¥99 ^fUl 
¥9T¥»1 9U»¥91 (Diaphragm) fk% 
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^<riT >TWt5w?[ wtfli 

«il'5Tv5Vf 5tn 1 

(4) ^csr^t^l 

C?flt«! c«rc^ CWl (Mucus) 

Vi I (Mucus mem¬ 
brane) ’J|f>r®lt^C^ «« '9^ 

c9t^ 3»n8t^^i c?t^ I 

(5) ttnf^«ti 

ifW JfUtn'® c<c^ 

c?«ii I f¥g ^t«f ^'Tsf 'jfH- 

«fnlt»T m ¥ir^t?r «rwt^*r gtr} 

cfNSf—trt:? 'eii. nt^tc'9 ^ii 

I ff9 ^1% ^t*l1 '»^Ta[^«F*l ■5tr*T- 

*(t^»rc*r^fl vtsf ’P5C'» fff, '»t^r»! 
»T^ *ffflart9 gw ’gtt'SFs 

fgl 

fggg'Wfl 9wr cwgtt fgr« f^artJi c^r^tg 
C?«?1 ’Itgl 'ff*l^1 

«n5T^ ngw ^rwtsFfl^g I 


ftiWn 124«t 44, Hi iW 

5i4ti W Wti^ fffvtifl 
«rc4iif4 44i wu t ^ci i(n^ 4i 
gf, ^<(4 344 4t^>Tri^, 4tst ititap4i 

’#t4tl f4Wtf«f9, ^tW4 ^4ltgf9 

C4941 g4 I '9f4¥ f4«rt4 

«ft4ta 3ptr<8f4 ifv C4tit4t4 C4i 

feiwf% I 49114 rggi**! i4 ig g4 44! 
94414 WZ^ iti%4t4 4t^iCi®lt ^W9 
i44 9t«f 9 in itw 1 

(6) 94«f9ti—4^19 4t4 94419^, 949 
9421914 C4 9l4 «r4l51 9lSf 44, Ci^l 
C4l4rt 414 I 9144 444 944l4l4 «f9li C4 
Lung fish-4, 9lC44 C 9l4 94 44\ 

fC44 «lC4i4lC4 C4t9 ^45^C4 4l9lC44 

4l9l4t9 f444«i 941^ 21414 9t®f I 9tfl5?1 
wtw ^1%C44 mars 94«t9m4 9rrf4^l4 
C4C9 9^41?lC44 4141 9l4 *J< if44f9 

449 94Ci C441 4l4, 94«f9lCi4 9l9^ 

9441^19 i^t4lfaf9 gr4W 4^C4.^1r4 I 


4944 

’St®-’Pral ’WslCH «P»i«»i^ 


«rt4 <49 \n 4TlCi)|r®4 ill€C4f4f4i 
9149 9il iSlg^f^n f%4l44ar 4lW4 9l4*t 
Cit44l4 Ci^9lifJ ’«n:4t94t gwfgi I f9f4 
4lifgrisr C4, 9tl94 44ti 991 CiCf^ 4t54 
T?4 itCgT4 4lf49t4t gC9 itW I itV-Wtg 
94?f49 914194 iW 941^1 ?9X4l9 

4W gw gWflil «149 9?W19 4919 
itC«9 C4, 9itfel gf^lfgff49 ^lt9[4 
41^ 9it4 99—941 4»l84 4fC» fi«'4Ft4 94rg 
C99, C99 CiWlt C91 itlt I 9t4C9 glC9l 


9t4n iltgg, C441W 9l9 it4l4 9491 C4^, 
C94ft=r 99 CiC® 491 f49l^1 gt91 
4449 94lt»1 <495 \fn4« 491 4l4 ; C444— 
9tC?4 9491 9ttl, 9141 4f4 94 ^941 
6tl94 919 9r4W C4^ iftf 9 99 
414, 9tgC9 C4i 41149^1 4l9i4X CiT® 
9114, 41 «m4 9lC«r 919WI 4ft4 99 
49f9 4rl441 4191^41 9lC99, 9rhjC44 %9 
494 f*rC4 4lf^, W <49111 C9I141 41 

<49 J«f4l C«!c 9 C4 9t49 941 ’9lr99 41 
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c5cf« cn 

I 

?t5r fifcnc^ ®tar^a «itl8 <ii^^ 
^ti ¥c»i srtr^^c^t^, 

5t«r ?Ffli c-^n:^ ntw i ^t*(tc??f cfc-ts 

g^t»r*ftf« 'St^f« 5ft*Ti fl^c*nr ¥•! (sf-sits I 
'stflt® m9 *ff?[*it*i 

12 c^^j, ^1 ntM 

0'8 ifiT nfl^rti «ttfl 

7‘4 fen I <iil cs{t^ c^ 

«i^*» f^apcis m¥ ^tartc? 

?ftvr f’TC’r ®r^ 

4 k=j« ^'^ ¥•! ntefi ^t5 '«t 

«jtNtCT9 c*fct «rr^f5 c^itc^a wtC’fT *itar 

wrt^Vf cwtc^, C^^tCST 

3 ?9i 

«ftc«l I tifffS 

4 «lt^9T “tt^«Ft'^5 '<l^\ 3 

’«ft#1 I 

nf<*it*l *itai 

2 *1^ ^knj c«itc^ I 

«fl¥-4^i8 f^ci^r ¥*i ^ 
f^Ci? ffJTtff I Cffsf C¥tH C^*!! 

*ff«*ft« c¥, ^•TP? i5:»«itr¥i 

^tit^ c?r"rfl sjFtirntf »i^ ¥¥»r ¥«i 
»itii *rcw «rflit5'« hi i ¥tt¥^ wjtn, 
C«f^. «t^f% ¥*l 


▼ataanm 

<rf5 'atfec^T 


¥jtafiia afa* 

aa 

98 

¥ai 

42 

c*fca 

11 


36 


¥Ht^ *tt«?:»| ¥«n 

Htfll Hffl (fra Rfw i¥CHa ¥h '« 
«Tt¥tf 4^*1 ¥al tCH I ’Il¥j HfH 
fHtaj 'BjHtattn ¥h *« 

«Tf« « '■w ¥115 »r«¥*l 

¥ar^ ntrani ^c¥a t^a, ^tac^a 
HacrtHa faaca ajaatfav 

f^¥i arena mz9 nrni ^fen «rcH¥ Hvi- 

c¥ar ¥cae?H i cnatn C¥C¥ 

'•if® m naia faaea f^¥i 

ntean i ¥H ntwaa ^anf^n atar- 

^tfnfta («¥ facaa 4tatw^a i ^V9 
ataisrta aa^caa ¥c¥ «rnitw% «*¥h 
na afaw ^aa airte^, ata «i«ta 
oia^ 'Bttfaa atviraca *^aa aa m i «ira, 
c’fca, ¥t^ta, caf;a, fHs, aennt^i, nra^ 
af¥, ntara, c^^ram^ra near «?tea «rga 
afantea f^^traa-iai «Tteaa, caw, 
¥aai, fas, ’atataa, Ha «ftc¥ 

<aga Hatfan i caa.^sft'^a aaar ¥a, 
aataa^, cfetajtii^l, ^tatfH, a^cn, 

'atc^ f®ferf*iH-fa I '®t»ti5t aa ua^ 

«ga afaatca atc^ a^tHatn, gn, aa¥, aa*l, 
Hjra.tnfaata, ^a^ata, coital aa^ a»tf afnar 
aaa, ai aa^a aata aea facaa «rataH f 
cam atcara ^jtan ata aitafa taatfn* 
aaata afimtea ^a aa^ ataa^ aa «ram 
^«vn I fai ¥jtimtfa ®^at?mr a^a ¥¥«} 
ca*|i, ^1 ^esa 'stfaatlS aar aaw^ 
cat¥i area i 


«iH a¥ca «rf¥ a¥ta 


(kn) 

¥rraflia afaatl 

0*34 

1.034880 

10-00 

15.052800 

48-00 

300 

18923520 

5500000 
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«»tsTi ^tc«r, 

^<snt?ts»5 i 

It«(, 0‘45 Hnts{ uq?i^ *07 
«isr «tc^ cTf<rc«i 
«rf^ 2500 ^it*\f?r 

(iiffl 9r*i 

«ftl 16 ^S[ sjt^^i efcutif^f '«fJt*lf« 
•fN^i ^ti 'Q n'^ 

6twi §nc^tf%«i ^1 c^t^i 


’jtwi ^1? 'star^ <rtwt«ta 

nfaatci ^ ^1 cac^ ntti, fl? 
¥»P5fi ^«.*rtftaa ^tcai 

ata i*® stcai w 
»rcar ’f’l « iftc?r5 f^ca^ ^«f5 or'eal 
I* 


♦ nfwf; 

{ 3?^ii vsr^tfH® I 




«rtsrai ftf ®ftrsi ? c^spitf®- 

Awt^-st ^ftc^rsf 

<2rc^s 

?"t*iHna ffI I ‘fla ?IS '»i1r i 

cwt!«t«tsi '9^«f|-aa ‘ntf^'st’f 
•al §15 femrcaia '«rt!:§ t atc^t^, 

CBfTtf^fawt^al 1877 >fttq ^11^ jq? §fB 
«itfHt« I *isr9t<trc?a aia 
«fta §-a®caa i sflu 

I f®®- <4iaf-a^}B aitfa^ ^R^°^a 
^Ija ^tfawa «fta fa's®! i siaps^'src^a ^k- 
c?i:t ’!tfl i?f»f 

TO I aa «rta§t«ata 

ofai ata i 

*il®¥ti:»i aarai'«c?a atati 
cirai ata i ^ata^n aa^ati»i a\ta ^ca 
c§t5 aia •Jtca ( ^ta '®i tai’jfa 

ara ata t *aa%atc»f ijata^n ^tata 
caai ata <aa^ ^ta '•rt^ta nacsca a^ 
a :a 'eii i 

aat^a nfaaia '• faa^ta ¥i»i ^la ^a; 


«ftai cnca I ^caa ^kacn a5ca, ®ta 
afa ca'«ai aaw aa i ^fa^a atata 

«ii^ tua^ «rtaat«ai aftar atcar acal 
ai ataata faa^a‘1 ajta® ^a i 

’jfaat 4a^ a«r»^'afc§a atai aaa^tn^ 
fa a ata^ata <ita 4^51 «rai- 
®tf<^ ^ acac§ I 

y[^i4 acaanta «fatf-f® fcac§ i ®f*^*3[< 
ar*! laa^ va«fi5 few® >T®i®ta «i%a 
.ffaaitfif a^rac^ i 

att^a aic^aa a<ft«Tt-fac«aa *iaif® 

fa4t«t9it« ®aafa aFr»! «rtai cac§ ca, aap^^- 
(src^a ^ta^t'eata aaa ’jf^a^a ®jta^t'«ata 
aataa a-t m ^a i ca mw caatca ‘aa 
^f^cwa a«Taai aFa i a*r»^«itcaa ^kaci 
ajtc»ra 5tn ac>fii ’jfaa^a 35 f^wtfa^ta 
lE5®ta**ia aitcaa aitcaa 5tt*ta •sfta 
at§t#tfii«ia^ ®1 ar»ii ^fMI’jcia sotw 
Bfrna 0*5 i^f nn i 

TO TO «ftai CTO ca, ataTOa 
^itaatfiti «fata®: ^rKa vt^-TOt^w TOr 
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«rtif ?r»! *it3( 

•itif ^f»r nc=f OT ^11 w*f 

fjTn w f*i9i 

ttcwfl ’fCT« ^t?r f^»i 

•it«f ^c>i *icsr n I 

^>15 ff¥ c«rc¥ ^F?w c?«Ji c^. 

^«r»iin:fs[ srm >iNWf% i 

cJiffl5(t?-4 c^ 3T^ ^^1 '^fc^ c?<n 

cntf c^, '«?tt?t?fnra’4 

^CTICf ( 

cw^i c^zw. c^i 'flt 

^Cfl9 f%g '»r^C*f?l 'Sf^Tl c^, <51 C^tsT- 
^tT 5^11 ’^a- 

CHfr? a 

if^ c«t»ii ^ti:« c^t^i 

Tffa s»1 I »!<5rc^? 8Ff*il<5 

n c?<fi c’ttf, ^1 

r?C*ltf*i^tliI3 ^*f 3T?—<3fC?1J m 

nft% csicn csf^n 

I 

®tl-'«?artl® «itc4f i 
ftcisi ^5p«ti ’fXt’T 

^tf n^cstl ^«^F3 ipISf I c*i^' 

'<a¥5( ^=^a[t(i »?ji fii 

c^r^rtcH ^n*iti*i ’rit^r 

w»itC5(t« ^H*ita[t9 ^tcvi *iwWf^ 

aic^fw Br»(^tt«Ht *fffl5(T*l fsi^cai C’T C5^ 

^1 fcacfj c*r<ft ^tf, «i 0'06 f^f»i- 
fifiJtf «r»i’«C9a »fnt5Ji *iC5r 

a-Nr® ^ca c^, mas^l «rt»c*ia 

*rfi{at*i am ^c»!a 

ait^ wrw ¥iw "T^ i *i{a» 


«fj*raFt?F'® c^l^ ca^ *ffiRH «f»i 
cac'i ntca I 

c«fitf%fa®t^aa ’rta'ca^ja 
nfflsratf^ I ^^mzf.^i ^ncaa f^c^a «[taat«ai 
c»f<«rt5(^i’? '§faa '®t*f-Nft^r 'sta ^*ffa- 
^tc’fa ^fil^raa fawfi ca ^aj 
nt«ai cacf, ^1 aetata a"ac# araaata 

a**! I ma 'Si C'^Ttf^fawta a^aptl 
^arifa cac^^ *ft«ai ala fa, ca «rr« f- 
aaK f'®'? 'aa^ '|-aataa-fa®fta a^at^'e 
'saitfa a^isfa aatss a^ati 1 

'sta area aa ca, a«raai< a'^t# 
nal^Pi Btatata aste*^ c^jtfsfameaa ^ta 
C5fta ffnm call ^faa*r caea^ awa-arcn 
'«ftaa1'eai >T"ai^ acaail Ftsitata ¥taf <aaa'8 
caa f^gfaa 'ar-artfafta ateai ^fa^fa 
ataaf^a'®fa car^ aa«i>5r^ >i"at^' araaii 
Btatara ca ajtn^ af<i’??r wk\ mz% 
'a^fn 'stal ’a^a^caa 1 

^t^tan •aaai csn ffata aac'sl aca 
ca, '9?,at3i cajtf^f^ra fatafn^ aif^caj 
jj-^,j(ijr3f jT-nc#, faiaa a^ta aaa^f Tac# 
amai statcai ata ail a^ra^tca sr^v 
cfVaa^fa -ar^-aa'ii acaaata ca»i'e 
«r^®* aear 1 ^fa <iia^ Tjif^fcca ca'cai saft 
"il sraH «itca 1 nc«f ’ftar ^aaa «i^fli 
fac«ra aaif^a'Q faa^H all aaaffa, ai caijtf^ 
fawtcaa a^ »rrataa®tta dfi-aa^tan 
faFta-fatiraa aaea ai a^aai al <15^ 
nal<-fawtcaa ♦tair5{l[ai/«tea'« ^aitfai 
fama a^aea ai i 

aft>rca aaif^l m 1 

a^tat^ra esftaa ataca a^a ^wtcaa 
war at*t I 



«rferl's 


C Phenylalanine ) '€ (Tyrosine) 

C?C€ f^fsu ^f^9l 
^W?i ^if^apc*! c*rc«5 

c^ ^ «tcn« =^f& 

«{tc®it5m I «rt*itc*r« 

cnm ^f?lB ^jtfsiciii ^jtPr® 'silr^ 

«rrtrn5^f<i« »it<(t?(*r®: f^^i- 
51"^^ f<f^!r «rf^ft5 nfsr-fcjf 

SfilTTfl W C^t^T n<tH 

=i"»lc^« c^sj ^jf®^*[ ^i?c»\ c^ft^ 

catc’tw ntc?! I ‘41^'ftc^ 

4JcW5f c^, '««r*i'« *i<S« ‘«njtfsc*ri 

*f<r »i"*3<«cn 5itt I fi^nc«r 

*tW Tt<f1 C^, 

cfr»rt»f^ 3Tt«fW®: i 

c^rcai ffws ^•rtcs cnf. <<n(art^*i «fc«j"r 

^tln «tn C?«91 ^t?, 

<Sr ««srirr|i( %j{« i 

^t'Sf &8f4 ^afsrsr-fi®src*T 

( Biochemical genetics ) 

»Rt«it*rfIII ’1^5 

’iTtT* «ftci*T, ¥til Ifi ^f’c ?tntiir*r’F 
ariRST-^sit^tm ftffe ««¥ »r*i^ I 
4WCTfeirc¥ <f9ii 


csrwf^w 4rwsi=lf^«t^ 
«lt5« f^s I 4W5f*l^«l 

“INI I ’"It’lfll 
C5JC'3C»lf ’l^»i^aI'®f^l 

c*i, f«f=T ^sTlc^ff ^^-rti?’ff®?r uq^-'ii^iS I 
er<fsi 5fi ?-f¥ 

f^T5T3 *1^91 nn^*ri 

i f^i 

fV^sfc^ ^t?ta ^f'rn ntlata m Pici? 

c^t^ ^cmc^W vtsf 9j 5it^ I 
«itc*iraftiT fawt^ 

1941 3|tC91 Neurospora ^\^9f 
^3}fc^a ’Ptaf ^pfaal fifii « ‘iisr^t^csfa 
n'^c4a faaa «frc»!iP5ita a'c^i i^awcis 
fare??! fijfipata c^caf '«itc»it<r- 

’it's aifaatc^Ji i ta) ^tftaitcaa 

1938 5ftr«i fawrt^ 

cJTtca«T ’ja^la snt® ¥caj( i »a| 
«inif ’sl5-r ®ta < 4 . I. ’Utaewa ^ft^i 
^ewtea tcnacatnii mta® 1909 »ft5»i 
Inborn Errors of Metabolism sitw 
«3if «rfti ¥caa i f®fa tnl <ir« 
fa«rfa®®fca «itc9itsai ¥faw ca. at^wa 
-itatfa^p a^nt^spfafi 

f®fs{ <iil ^’at'o "nNlca fewia ffiatcia 
ca, fafal eiaartlcaa 

(caaifii m arfya cyca atcf) 

♦ ^<69f fa®m, scalar, ^ft«t-19 
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^ fiji I f«f5r 

^fii'« ^f%c»pr c\ <nf|5 f«r;r 4^15 

«JW'» =fi:f, ( Mutant) 

c>\^ 

♦ttW 5»1 I ?fTt9C®5 hu^~ 

c<fti5 ^■hs*rn« firsf-^sjBft^sr 

«r<t*r cwwiSc’Br? 


«fW5R'f<wtC=ni 
¥f91{1 ^1T?5T I 

«ftw c^. Neurospora-t 

« 

3|tsfj’??r ewer's <2rraFi1 
*i1*fitsi I ^ctr^ f fSitfi ct, 

sjtKi’jg c?r? ^f^l5 «ijttal 

ciif^iri c?5rt^<i«rTt»its?t^^T «asra!tl?»n 



■ffijlfer ^ «ifenSB 

,_li^Tiayilcgj^ 

_^ ^ ^ Tai 

I ctSS^^ 

(.I3qi|g^ ©--■T&i'^] 

i >. J ^ t 

1 ^STSff^ 

CO, HjG i _ 

'aujlS© 

(h)- — 

i 

i 

CO, HaO 

^ ^rfaFii i 


’itn '»iWt?w c?t^ fapil fHii 

sftl I ff 1 ^»nii ’rfi®?r Jjt*fji«i cn c«rtl5r dit<i 

t^«*l « Cl5^?taf Neurospora-B ^flBI ^ff^F, C»?^'9ri|?r niny| «ttf 

iwpin fafsr-iflsrwt^ « whr titr«r i «it» 

TO TO <«ttl5if %tfiw 
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f¥rw «iTtf5rc® inr, 

*fw nt'Q’fi t nt^- 

«iitf4t5ji ^Ttfn® 

ar4% >r%5 «rm m ^fn^r 

(Diffusion) fantffl <«¥ C^t4 

^V C¥tr? 

n:? I C¥!it^»!«rTt»lts(t^JT C??C^tC?f 

*t%»l *fc^ ^^1 

f^5f-fsif^fe C»l f3?5l 

nc<f (1) 

l?i c4tl5z:H *ftw. 

(2) 'srytf^s ^ttcitPrw n^- 

ntw, (3) |?i c:?sit^*i*ftl^r«f 
(Phenylpyruvic acid) 

f^s^ISs Jir"*! cn cvt=T 

oi^Twt^Ji ?it<iTf*i’f 

‘•^15 fsrSf-f^c^R^ 

?^c»i 

5i1, W fj<f^ «Jt*itc?ir 

cn^ ^tr«? ^ i 
caPtWtC^ftC^l (Chromosome) «r«ff f^sr 
(Recessive gene) p C^ftsitart^ittn 
(Homo 2 ygous> <rtl¥, C^5lt|»f- 

c^ f^f*ffe ‘fls»®rt^*r iyt^MtPrrsr 
«fCf ^HU ?? 5(1, ^»! 

(Locus) ^f? (Alike gene) ^tl^, 

«W CiitCS(t«ft^J«rf’T (Homozygous) 

m Vi I tf« f4-’r*i (Different 

gene) V* 

(Heterozygous) W i[41 


*fw nfhtf^i^ *n *ttfflfi c? 
c^tw ce% nfffTci f^i- 

«rTtf^c®« nfaiis v i 

n?t< ii'5' V 'VK ntocf 
«ts?i'i:^^ cv V, ^t?i 

nft’Ftf I 

c^ <2t!?tc^ ^tf, 

C¥Sf1^nr^ri>tf^^f%l1 C«t% (Phenylke¬ 
tonuria PKU) 5?»i1 V «t?rfB« 

c«t%w *it5if5r¥ 

^ Utv siTftJi »rt«ftfl*r®: 

aUn «ftaFt^ cfltt !?-t-l?:^ c’TtWI 

ntc« = 11 , ntw9 

5i;^=r ^tC’Fi ‘el 

«t%« g»l Wt^tcn 91®! ^9 ^fli'e ^9 

^*1 I 

= 1 ® ^tlt9tr>r=f «rt9 <<^13 «riff*ir=n '«iTtfn® f 
^®9t9 C9, C9Rtl»l- 

•I7t*its!tl=r i»lc® lt|c9tf5T=r ^«.ni 
*ft« ^<91 <rtc®9 c«rri5t;T9 *rt!ic*f «tPi91 
nt|9l I feticstpfjl fir®! fSR-flt|R« 

f^!i 9Ff9c® ntT! I «r<=f®; ltlc9tPr=^ cv- 

C^C!9 C«rtf3c=l *ff!*f® ^c® ntC! I 

ltlc9trT=i ^tlaor® njkv eftcftfepm 
nff® flPtll ^tlscfs fIC*lt=T !t|9f%=l 
(Thyroxine) «!!< ItatCWtlcitsitlsr 
(Triodothyronine) ^®Itf?[ VC! I 
C!t4! (Metabolism) ^*f« 

«5| 1(113 JWCTtC!! ‘fVf- 

srfifii ^Tf|f '8 flvtp! 

w fiff !iNtcf9Xf^ftwi 
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£aFtc<rtf*rtc*i csrt^pi cc 

^tc^, ^tfl cfr^fl •aratw^?! 

’it«rt?*i ^®ft« ¥fflr5 

•ttri sn, ^ 

Sife C?f I ¥C»5 Genetic goitrous 

cretinism ^51 «il| C«tt? 

'« *rt5Tf»r¥ «i^c¥*f c7^i 

'Ttlsc’ii® jrrt^ I 

C¥5^tl»I^1»rf5?tlc^ (Dihydrojtyphenylala¬ 
nine) ntw ’jifa'hr 

*fflTnr cH^ c*i»itf^R 

(Melanin) nff*!® Vi I 9^18 

^t^itc'Ts ¥¥, ¥ c5tc<r ♦rt'«?i ^tfi 

fiftfir f^sc aa ^f^wtfnsrrf ®t|- 

¥f?si cn 4’?^ 

CR*\tf^ST ^ ^^51 >ltf I 

c*r»itf5|si '«rt»Jtc?9 cwifi c¥tc^r 

¥¥, fn '« C5t?t c¥t*? 

sn, ¥r«i ¥jt¥tc^ cT^ri ’itfi a ^jfvs 
»!¥T«fiT C*r<ri m, «tftC¥ »lt*l«t 
«iTt»if^wi CTfw 

(Albinism) ^¥1 I 

’ll:® ^TCt ¥N»f- 
w*T 'e f5lf*ltsf 

*i13ii®^^ri ^<1 nfilTf® iit* 

¥W wcsTf^fSl «rfapft^ 

¥»i *rrNt?t^c5tt%i:^t^»i*ftl¥f®¥ ^Jtf5|® 
(Patahydroxyphenylpyruvic acid) 

•rtlvf®¥ '•irlf’T® (Dihydtoxyphenyl- 

3 


pyruvic acid) I «tt»ltCf« CffCftC^ 
'afrwW «»®r9 fk^ tt <ttc¥, ®^st 
^ mtnif 
cwtrwc¥sit^»i*rtl¥f®f ^tf 
ff 5ii ( ¥:«i c??r¥tc5i nflHtw 

'Sff^c® ^tc¥ ’nn? »rc¥ fV| *ff?*it*! • 

atPr^re cto[ i il}8 

*i?H c^ >if^® nt’SilTft, 

®t!ftC¥ ^^CfltCSftfJrsf (Tyronosis) 

^•11 I 8t^catRtf5i>i c«t%« «r^ffI 
^^»i¥*iT cf«fi 

n<ffu ci5tc*itc«r5jfef3f¥ ^tPr® (Homo- 
gentisic acid) f4® 

<sr«fl hh-(gf a|!J- 

art^*r i[f 5f11 ¥W cltP(tt¥^l8fn¥ 
^Ttf»r® c*ifii#ijt¥r^t«rrtt»rl8¥ 
(Malcylacetoacetic acid) 
ntw *Ti -I cftiJittsfsilefST® ^rt^® 

cffifta wfHc® <tc¥i 'i}^ 
c¥ft»rrcsr3»l5f»r¥ «r tPi®t¥ 

(Alkapton) 3^91 «at«l- 

C¥ 42?fc^ nt«?1 ntl, 

c?tt ^»fi ff 

«t»n¥ ^Tt»Jft*fcfetf2|^f511 (Alkapton¬ 
uria) ^ ^C¥ f ^nrtwtnc^tfsr^fiil 

c?t%c¥ ¥?i I 

¥t««t a atcn vn, 

^tfti atf® w 

c?«(l c^, ^ 

awfc^? 5^ '9 . 

’ll? ¥tr*ii ^fkm% I 

nt<Jtl*l®: ow 

sttr m, f¥f 5i«>r w ntt ^t^- 
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5?t=f nUi n*i 

I W« ¥<|5?'« »l^*I fC^il Fibrous 

tissue « C5tr<fa »rtTi (Sclera) 

C^<I1 ^tl I 

I’m 

c’sr, «iJtf*iJ5ii 


[ 241 IH 

*r^ srlSsi 4^^ *Sr ^*ttc¥i *ric«r 

'sr?'® 4ST8ft^H €rRf5t«f*i 
’r*nr n4tn 

orr^ c^ «tn'« «fft"t *ttf— 

CWC^fl’»I»tW 

'Bfjtf^isn «fJtf5l®'«r®l^ mai® 

«rc^t^T I 






*r«4t<f 

5tf « 4f/5 

'Bfjtt*rtc»iM5-4a 
^tm nH®j 4*iT4frt «if«?it5{ ^t«>’tf- 

*3< ^cfl f^nt^ *ifi:»i «itwt?=? 

5|F9W I 

5tar-f5rwtRtf*r?f *rc«ri mtsf 

feffl ?ic»iri|5T c’T, cnVflsinr^ c^ 
?rmf, fm efmt *i^ 

<ir^i ^1? 

>191 fin nnn <11119 ^ 1 

C 9 C 1 cn f?sr Cl nfn coflc?} 

4cnfin, ^ti:?9 iw «fm ^ itai^ 

•cifnl Jitiri I 

f^tfivfnrut citiiin 
®%s fefi «rf^f fiiti rmm 
'• iitnH c¥Cir 4<F nwv 

iftw n^wc*r ijfiji vtw 

irni I 6t*r « •?ll n'^cf «f5f«i® 

n^— 4 ^^ n«iri *r®l cnVffw^c^i 


«i*r9 'n^:“r ii tt?, nw 

nrt'eitl 4cn W) 1C9 TO I 

fll fef99 'aiJti:ltini-15-49 

ptnti, cn^ nici 

19^5 19^ ’^^9 feiWcn nnn <sii « 
^fi^9 'Httfi it^i fintci Cl nin 

IClfin, '®tC19 1C9T 'llHi cll 
58t .iriiSc^^ Itfll lltlt»tBt9*Hl ’^tl 
41f9t9 lacil I lltlt-t®t9^ C®f«® 

is « tttl9 flW ci®jlt 

ift '« TO®t 4ntit9 n[i’®9*i 

ncil I 4^^ §tC19 4ntf1— 

s{ti9 4l «rii ^ 4ntfi nMc# cifinit^ 
wfi n^ci^ »ii'i ^t9i 

Cl 3fi*i '®ii ncitii, stif^i' 

cf( nin >*11 '•ten 

91^ « feTO9 ^♦t9'« ^tCTOTO Vlll I 
'• tten 

^fii iiftn «9 TOiii mm '•ftif 
4m« ^t9nwti» '8'tm itiT 

fiwt^ j ^t9 inm 4^ i^itf 
lien ft's# viti 1 ^lei 
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ntw I 

^fl nxm cn, *f?t<-f5n5itcsf^ 
nur «rTtt*rfc»ii 

ntftnr V9 CT ’T^»I ^'TT 

?airf, c^T^ >Tf*1 '®c^j?r stw *fi5^c?9 
I 

c»(t^t?,t5^f feffl c^tsr^jST 

cn, »r1i? Ftfl-i’ ff <^r5“*t c¥t{5 

«rB^ c^i’T sf?tftc-ru '^tf? 

7^ <R ^tC*T nt;f 

?s*t *(t?f*l I CVts? 

^ mK ^ta nf^i’^c’Ja 
c*ftiii^t^ 1 ««?- 

’rt:^ c«»ti*i^t*! («TJl?*!ta c*itCT^tsi) 

»r^«wra «ilf«r ^c^a m7 ai ’qt’T 
’t7t>f fartfi nfaHtc*! it?c^ ^lacw i 
c<®w%a ’r)t’T sffWcn if^ci nc^ '« 
^ 1 % ?rta I sif-sfcaa 255 

^ntata I ^ ’T¥»i njt»r «raa ticaa 
a'® «flc^ n« ^ »ff»i Fsr«r^ c^>a- 
«rf tsr 4rc^ ajntaifa^ aa 1 
tta fefi ai»!5r ca, aatalT:"r ca ^^aai 
^tcaa caca^ faegfa® ^ ati*aa 
>r^a^ acfei aca aa^r ?;fa aa 
^aa ai*a^a? csiw csiw af^s® m 
atai ca aif«a^ af^a oai -^tai 
atafta, artai Watata aca ar? 1 
af^ cata aw w att*aa aw aw aw 
atia faatw wii, wra wta wfwar^ 
it^ <J5W aca wtii cata «aaj5 wtra 
ntatw ««afB awa wf^w^ ifv %a «raa 
aiaan 

cal aiajffaif^ wTcaatcaa wtaw 
^faaitcw dca caa >«a^ awifiaaaww 
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afaaw aai ®la^f«a atw, ft? ca wff^w 
atari, wi <srraa »rcw ttm ca’cwta iwa 
a'a< aa fa, wtw ara atari cwta wtft^i 
wtaa I fwfa araa ca, wl&a wtfatw ca 
aia %aa wil itafia, wtcaa atar *1 <aii 5 
atwl wtie cars atari 1 <1 Stral ca^a- 
a'«^a fafwa 4 ? nicaa aa ^*rt?ta atari 1 
®^a fefa araa, taitiwtra 

^ta| I wta faafaajtw 
®la cia;a awtw\a «ftatw «raa 

'Bft^ta fwtafiraa 1 ^tana <a| 
faaalS fata ’Ttaaai iraa i 

’I'^artw fi^ftca aratsra wtatw 

wf^ajtw «iaa faa larwi wtara, aaa 
aatfa aw, cw?i w itaarw at?j Taatta afi- 
aaraa wta®?® cawai ata i wta wca 
wti Bttaa wfa fata ca <<1® wtftitf^, wta 
wrawatfa watai iraatcai wtit^, afa- 
wjw aataa wtaw waatl ^fawwarla cwiai 
ca aawta # wta, cni aawtai watata 
ita I 

wtrafaita aacaa itatia a^aji 
cat^ atrwi a^} ita atafa aa awa 
aaraa itaw ca citata cwai ica, cwtatw 
atai aca, ca aili aawi ita ftfwct > . 

wtcafiita cafaajttwa caata.^aa 
fftawai fwjtia aw-fawNl®la cwf^ 
a. f®faiata aaiaa itaw awati flatca 
ajaita wai ata fiai, ca faata aa^wi wti 
caatia 1 fwfa f faa ^atra *l®itata afiraa 
wS ita wajtar aftia acw mm aaca 
aataa itacwa w wf flfata aatfa 
awrw atlatia i wajtw atiawa acaj fia 
aat^ta % ^?i, flili hwa aaa. 


%aiw*ar^att 
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WtH ^ WIfsr t 24H IH 


8,16 « 24 ^tCl 

^ ^ >rif c*i-ttwi 

f Wft»! I 

of^fi c^rcf, 

nfl*itm '•c^w ^ 

^1 ?rc5 I 

C^^\^ ^1 a?j& I «i^| <tt?7 

ar^m vr*! 'gsft'o 5t»t *trt i 

^tifnw >in»r, nslvi 

c?<n ijniii I ‘<51^ «rn?T9 c^^tsf 9^ 
mn ^ nf•! n9i9 cwt^i 
Cf tsf nt«9l 9t9 f9 I 

5^9 t^fsut^f 9t»lC^ C9, W?9 

ttif J9 ws; 8 <Ji?9 9?r«^ <r9i:99 

CTQ91 ntl9 I 'HI'® C’f'N 99^9 
9‘f^ 99t9 «itl!P| C9^ I 

CWlWtST 

C9W C9tf«CTI^ ^^f91C99 

ffefft^ni-f^tJr ^ftc®f*i9 9tijr99 

C9tn'« ^NJ99^, C9t99t9t 'e 5I^aFt« 

»fr99ltnti:9 5t^C9 9tt9f9, ^t9l 

C¥t9rnt9l ^9t<‘9t’rt9f9^ Itw- 

9¥Cf9 »r9t9tcn f99«i:*r9 ui^fg 

¥^919^ 99 «rtf^9it9 ¥l9t¥9 I ^trtr9 ^C9f« 
^W1, (^^^^19 cnt>l9tc»19 C9C¥ 9ft9t¥ 
9¥f ¥911 il^sr nff^ls C^Ttf^lfe l^pf- 
9199 9^ Vf ¥¥ft99t9t9 nfl¥t9 


fHlI-9'TE1 '«9^ «r¥t9r 9ft9»rtf C»rt*l*lt*1 9¥ 
¥99t9 Wiv csit 5t9tl9t 9Wf, ¥tl9 9t«599 
^99 cnt»19tC»l9 W9 !i;9^¥f¥¥91 «9C^ 
¥|r C9 ¥tC9a^ 5?9, 'SI 99 f ««C® 

*<I9^ 9fr^®t99« ¥f® 99 I nt99‘lt9 ¥¥t¥»l 
C9l¥ ¥t9l 9t9 C9, 9t9t9 cnt»J9T¥ 

*l9lt99 *fl¥ f9in9^fl9 ¥f5¥9 I 

5f1>S2lf^¥ ¥t:»! C9<fl Cni¥-“C9 >T¥¥ 
C9t¥C¥ C’rt»19tt*|99l9r ¥t¥ ¥9C^ 99, 
^f91 9'8* cni^9 «ft»f9ti:9 C'StC’RI 

'St^t^l C9t'^*ltW9 mw 99:sr^l9W 9^ 99 , 
aFtf¥ 9tc^, ¥C9! ^«,nt?9¥9^1 ¥19 9t9 I 
«r{9¥t99 9¥1-'9J9¥1, f^:"f9 ¥19 C»ft¥- 
‘{t^l^t'S C9m C¥C¥ 'Stt99 9¥1 ¥9t^ 91*11 
«r^C99¥ 9J^^t9 ¥t®l «tfsC99¥ 9mt9 
«l9t9 feC9r« 9]:¥1, C’tt'Wt*? 99t’T«9 ¥f9C9 
^t91 I 9tC9t¥, ^t»lt¥t¥tC9« C9 C¥fe 9¥«l- 
9J9’9I ¥9r$ ntW I «IC9¥ C¥Ca[^ 9513»r9C«f 
« 5I«t9 ¥91 9t9 I 'St9 9C9T UtCf 

f999C99 mw ^IH9 n-rC99 *171®, 

Sft9 « Pt?pf® I 

9®'9tC9 C¥tf»t9^ cnt¥9t*1 

¥9t9t9 WC^'ilfle ¥t^¥9> 99 *199 *lf99tJl 
¥9C11 «4I^ 9915 nf»I9t9 f9t9 
^®f9 I ¥f C99C® 'BR9¥^I 999 aPtWC^f 
9® I 9¥f6 999 ®r¥ ¥Cf ¥ti:9 »[t9tC9l 
99 , ®99 C9t*19tC»19 '«rfS9t«f «1C9¥ ¥t9 
9t9l ®t9 ¥C»I 9lll'C9tC99 «ft99t9'« 
‘ll¥8R 9t!?9 »r99 9C9 ¥t«f ¥9C® *1119 

^9^ ®tC® ®t9 ¥tlTF9 C¥t9 99 91 I 





f^cfi^?<u^>4¥f5 

*ifii^t«, ’Ttt?^ mj «»tc¥ 

tt^is ^9 ^t9 

C^ f9Wrar» ^t« 5Ct9 
?c*n 5T>^tW‘f9at5r I ^^9tT5r 
«rtc«rf5^t9 f9999« ’T^t^-ftwtrsrs 

«rf^ '«f<'« 5i9t'Sf-f9«ir5?^9 f^f%i 

9\*»^ I 

4r%-9r»rr5?i «i?rtir «rt% c9c^ 

'6 »!"»[< f«jri 

*ft?f »rt»itf«f¥ c’T c»rtSi^^ 

9tn*? ^wi *rt?;c99 c^rtSifiT* 

c»r 

«n^*i9*i ¥ca, 

«rf«it5r '« «rf«i5 ^Fftarii 

vrw I >Tsit«f- 

f^WfST ^t5C99 <2ff«i9 ¥t«fC¥ 

wi 9 

nif«9 «rc9t«f I 

«r1^f5 »it*T9cnt8l ^*t9 9t=r9cnt8i9 »rc*r 

>rirt9f-^*tC5T9 ?[5J cfar ?c»!i »rti?cw 

(Sodalncss) ?F9l I «| cntS!*^^ 

C¥tJ?'6 9{CiW ¥19 

’»t9tl‘l ¥9t¥ »r^rt¥-f^wt^t9l 4| 

cnttK¥ wt9r99 «rf¥l5 n?c¥»rj¥ 

¥tw mi ¥C9STj m ¥<ftl *lt®J9aFtf«9 
»it«itf^¥ ^9W9 9ti9-srtt^j¥ UmtP{^ 


ffW 9THJI ¥91 ¥ ¥Si^n9 ¥9tC¥ 
9^1 j^9 »r*lt5f-f9Wt9 I 

^lt5JC99 5r*lt¥9¥ ^^9 9t»f ?F99t9 

9cai C*T 'flffS mtzm ^ ¥C9I 
>!91CW9 >1f9T‘(rtC¥T'‘^1 (Organisation), 
«rf«lfsr (Institution), ¥*T»T^¥n. ¥1^! ¥ 

¥tC»l9 «r*t9 «SI9^ >?t*l9¥tfl9 

^9iT9tflC99 «fC5^1 I ¥5r»f^^Jt9 *IW 

Vi «ff¥!5 «[t9f9-“!fr ¥ 1t¥fl 
>f9t¥-r9Wti^9l Ult nstc^ffl^ ^9WtPr¥ 
¥C95T—¥C¥ ¥*tfCf apt^^' 
9t9C*f9 ¥r¥ *rt9*«^f9¥ »ri[C9ff»r¥1 ¥9t¥1 
^¥9t^ >l*rt¥-f9iairs?:¥ ’T^nt»r-¥N!Tft9*1 91 
Car^9¥¥tlT f9®t9 9911 C9:¥ *ftC9, 91 
9f99cni§r4 r9r*f 9t9l ¥'SflffW ¥«^»19 
¥M ¥tC9f¥ f¥ 99^(9 fe«9 9C9C1, ¥t 
9t99Cmtt9 9t9C9^ 5C9 919 ¥¥ 911:9 
9«9t9 ¥ <!t¥Cfl9 ¥f9 I 99r¥-f^r9 
’r*ltC99 9^ ¥15*1 f¥f9C99 f9f¥lf W 

C»lt¥99C¥ arffPr^ ¥C9, 91 91 ¥9W 
99tl¥9 9^¥t99t99 9¥4 99 I n9t«F-f99lft99 
9¥9t9 ¥ ^C9J9 ^*19 f®f% ¥i:9| ¥tf 
¥t99 99t¥-n^9t9¥, 99t8fC9^ ¥ ¥9Jt9aj It 
*ff9fl|¥ (Welfare-planners) I 

99f¥-f9Wrt99 nfC^9 C9 99 C¥ai ¥ftCl, 
¥1 9591 1) »r^9tir 9irn9 ¥ «f99®. 2) 
¥in9t9-f9Wt9. 3j (Demo¬ 

graphy), 4) nfi[9t9, 5) aRf^H 9’^9Ft9i 
99t¥f^Wt9, 6) f&f^«.9tf9¥1 f49ff n9tW" 
f9Wt9, 7) 9t9tf«l¥ WltC99 
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U*rai^«oi 


8) C*f11 »ivvt’® 9) 

10) 11) «irr^i 

jfiftiF-flwK 12) 3!t*ltr«r¥ 13) 

STtirtfWf 14) 

15) 16) 

17) af!5*^ 

18) sT*ltW-f^«tSf, 19) 

20) 3T*ftw-f^®tsr, 21) 

^3r cnttiii i 

4¥i5i3fi 

iRWts >(c*rr'S fVg f^g 

vt I '9 

^f5i«r-Rwfcsja 1 ’TJJtar- 

c«R siwif^stsT'« 

’[tf 

\Jl^i «t5 I 

• 5p|tW-f^S9tOT W ? 

iT«ft5r =ft«f 

*rtft'f t5 

»*i’Tf5 ¥t«f »rt5?^9ftf«^ ^^jt*r- 

3Tt«fcsi« «fi?r 5r*its?c¥ ^911 m9 
>T«rtc®r fsnu^ c^ nf^^'^'nr 
«f|^q C’T^ Cfst ^cs^, 

^tl »lf^^ C^t5^ ffC¥ '6 

511 f^, '®l 

’ll 5?1fiT 

«rf^csoi ’sfn cn ’ll *l??#c50f 5iW5fj 
>I*(tC8f3f f5[>J^»I 

’fwi ««l ^i^^’gtcstf ¥til 

^ «rfll ’ll »(wrw¥a?tf^ | 


*it!r^3rff^5 ?r^c# 

5?ci ^tsr ’T’TSt’i^ »r^c# 

I flJTrt’r. *f?Ki^rir ^ig^nrsTf 
c^ar c^fifsr *r9\9Ft»rt?r <ii^'s 
5(s*rtf®, 5T*it3r-f^®5tc5(?t c^\ 

«?5r sifsi^jftar f^f«ir *it5?’fi»fttl gr»ti 

'srsTtw-fwf^T 

«jf«{5 cw S[f5 l%5F ^tc^—' 

‘fl’PfB ftfll f?Rr « '^nslS ff’P, 

3Tsjt^-fRwtc5iii'« cn^ ^fB ff¥ ’srrci i 
?c»!i ®fc^-ir 

‘ill «fWiJ 5!T^gK3W fIC’F ^ 

c«T«5i g? 5?i I 5ch!«f-flsitii g?:»il 
*lt5t^9 ^ apt’TCSTfl 

’f’1^1 wiw wtCH9 

^t%Tw »r^c# 

5Fn!r, f^m ’wtw- 

f<wt4^ ^«f5r fi^t»it« 5FW51— 

4 

>?:? ^\J, w f«r*i gc»i5( «rf^^ n*it«r- 

I 

ifiltaf-f^wtcst? 

^9iTt‘i>rf*icsia ^*tt5 Piii ¥fi, 
’l»{Taf-f’!WIwi ftRT cni srtt t5 
C’?^! 4I^% »mtaf-f^®itR3 ¥t«f 

’T’^tCWg I 

c?*f cfci, >T>?t«r c^c¥ >r«itcsF, 
cw ’avK gii 

m C*re«la 5ltstfif¥ nvi\ ^9 CT“t C9Z9 



1971 ] '«67i 


c¥H« ‘<i’Fi5 fSiri^ w’s 

c?«« «iw c?t-r3 

’Tt*ltf%¥ 5Jt'8 I m 

^iw 5ri(Tji ^tcf, 

’TW cYTi^ «flf; c^*riT-ir^? •fc? c^fri 
'sf®?!* «f^f% Cf 5Tt5(tfa?^ 3T*l^rsr 
fj, ’TW c?cn? c’Ptiii^ I 
5T*lt5f-f^WtCST 

?f5 'sf^t ’qfn—(1) >rl»itf^¥ 

(2) ’rNtf%¥ 

’Tt^lt'ra «i’t«t'f2r^*r«i, 

f^*t^f. «l^, '6 

’T*!^! I a •fWC’P’f 

'Q f%g 

^^c?«r c*fw fi^Fi, 

j nwf^i§c« 

fl’ffVtflV ^Icn’Fl *«ff«t’lTftftfl ^f^fl 

c3!t%c^ ^ fn'*. ^«(i, 

»rst«it5T. «iil 

c'FR '« 

WW Vi ^t« WCai 

ff 1 I 

^tcn c?t"f v\^- 

fwtcs(« fw t5 c^««i I 

^ v:%^ mv Tfg 

‘*if?cv f^c-f^«tt^ 5t3f« f^fircfsr, 
Council for Social Development 
« Delhi School of Social Work, «rctrs 
Tata Institute of Social Science, 


'O Indian Institute 

of Business Management, 

Statistical Institute, National 

lostitut of Community Development, 
Anugraha Narayan Sinha 
Institute of Social Science, '«Tt'SttC'i 
Institute of Social Science, 

Institute of Social Science & Applied 
Anthropology I 

'®t?l'ii 3ff3i|rtc??r Anthropological Survey 
of India-?i 

sjsrtef-f^'sjtt^fl f'fc^ 

'»[rsifcvr?[ Ofcn^ 

’fW’f ^1 

^1 «[tst5<3r^«j ^11 

^ Tw\z^ '"iNit 

'5rt*rfc'rw >r*?’aii »r*it<ffi:Hs artw 

5rt*itr«ff '»w 

«It*ltC«f?r 3I^tWC¥ 

I 

«h 

^ewe^s ><1^. f^Ff f«i I »prtw 

^511, ^1 ^r?r c^Ffsi'e 

¥f:isr?i %fkvv «FC¥ »r«itsr*!%|tC3w; 
n^tif m f^cwim ♦jtwsr, 
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f¥l 'lt«1 C¥t^ f?C'« <11115! 

<f«i c^r« ntcfl ( 

^t5itc?fl c?cn »r^ *f5t-nlw¥i 
^ttf, ^rsfv ’T^Tf «fr5!»F c»!«frf?r 

c»!<n mc^ 

•ft««1 I ?I55Jt?i S|Ci(j 

«55rt^ ?r*!l 

’Isi’SI, 

nNtfir^ ci<%Nw -siff® f^?cir I «ic*!^- 
=1*^ »!¥•? flFsn spitar-Rwt^C?? ¥tcf 

wa ^cii cn«f5i «C¥ ^tsi 
>Tt*ltfar¥ ’?C359 

’Ilt^ *11=1, ^n ^^®tR¥ «!5!'r¥tt!f 

’Ttft^ ¥W I 

f-55 c¥^, cnl- 
m 9 ^¥t« ^t5 it5 '®ipf*a[51 ’pii^f- 
fwN^ ^f^¥l »<¥f^C¥ C¥^!l ’is?tw®c^fl 

(Technician) ^tc?, CTO sit*ffiff f^TfC’T 
<tnf KCm ’T^tC«f9 W I 

<2ff^0 4t¥ ^9 C¥C¥ 5T*«1< <J'«r¥ 

¥c»’.'e «rr«{5 ^f^ftl 

f «c« m I 

iwfiPF fij»it??i »firtir-f^r^ 

¥^ ’l^tW '9 5lts!W cw^i^w, 

*lf«¥tl ¥¥1l w «m^5rt«*f 
f5it«(t9i <¥t*itc5r5 »TtTitf^f 


*« f^aifR (24H ¥4, ilH *r^<fn 

•wni *<1^ <»tc4 

»rtft¥T ¥st« ntwsT—^^Hnf^, ^i^n^ 
nt<f¥T «f^f^ >1"^ c¥ ^^fi¥ <rtfii 
¥it*itcT« »jrnT ^tcf, f^ns I 

3i*rr«r^f%^ 'efwt^i wt*nrCT 

^ 9 W{ 

SltflW 515(13? «tf?¥ ^1 I 

c?»rnT?* 

¥^11=151^?'« 3it^5r5r^Tit5p55 5T*(t«r- 
f^wt^s »rt5itf^¥ «(t«rf «*rif«i i 

«rf^(B 5|t? 515|tt3R ¥<^¥t5T « 

f5r¥t¥ ¥tC¥ I 

fe*rt¥a*r¥¥n, «rw¥tfl*t 

¥J’?¥t*f¥ ¥:»I5( C¥, <»tm 

^xgjTtsi fent«FC¥¥ C¥t¥ ¥t«r¥*C^ 

«rt^sr tffwfifl ^¥5( <it^ ¥rfl c^^ 

5Ta(tC«r« ^Z9 ¥?¥l5 W* 

f^ai?( f5('®« 9n^ ^tC¥ 3TtW'« *ffll 41 
f^fl-l 4¥4 «Pl45T 4fl5tC« I ff¥ cni 
«fl¥^ ’¥1^4 «r*rfl¥¥t4*l 4¥4 4r»R C¥, *«Tt44t 
^Sltrffl f^f*lCT4 «¥f4»t ¥C4l 4t?tC4l’ 
f«r4 «rtm *(«4T C¥C^ f4n«*l« 44141^ 
cnn =f4W41 «tc4 tfif«{8 
4n« 4C4I^'4¥ f5r4it¥ ¥I| 

4tc¥, 41 ^r44ic^4 44t^ «rrr»it¥nt45 

¥:4I 41, 011 4(^4141% 4|t4tm 

»rt4tr«»¥ C4t4f4t4 4t4l TdC# 4jt4n ^Ffr45 
4l4t4T 4Fa. 4tfl 4C4J 34t4tl44 444^ 41 

1%4 4^nC¥ 44414 ¥4C^ 4[t41 

44tar^tf%f ^4141^ C4d4« f4r44 
4lf^4 41141 f4tl4 »rdC#« ’4t4tW4 

•rtC4t¥*m ¥i:4| «f«/5 4t4tf5ff 4tf%f 
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sjnwi, 1971 ] 


*iTr^twi 

’ll of'eit iftmnww cw^c^i 
c^^tcsf cffir's crrf^s '*in- 

fen’T*^fnni ^<1? r^g 

'6 »icsrtf^wf^w?r ^tcih 

f^5tat»Ht:¥ (Supreme Court) f^«Ji 

C’l, f^^fiJl'Sfi! 51^5^:5111?:^ 

'»?5I*?t^ (Segregated schools are in¬ 
herently unequal) I ^rtC^RfiftH 

Desegregation movement“*<fl 

fetflf «f'»J^15ti:’l fs?'i5)*N (TT^ '•ftC’ftflil 

'«*it^rflpp 5nrrw-f%09t^ 

¥111 I « 

ilt*fffl¥ ¥C»fl 

« f!¥f¥ c’Ts?! c^rl 
ntqir ¥51«'Brnsc¥ ¥8tcin i 

¥t9 >2rNR¥ ¥C911 <51 »!¥ 
¥^¥*r¥l (Workability) '« 
(Desirability) C¥t»i1 ¥ 

¥811 

i|t*tf8¥ f^5TtC8 ’r*ft¥'f8Wt^ff ¥^¥; 
fW1 il*ltC¥ t¥ .’18 ’I^JCf, ’StS ¥tai 

c^f¥8tfl ¥tc«r ^c*ft8¥¥5l ¥91, 5rt8tf«f¥ 
»|^ft9 ¥ ^9f%f ¥tCW ’I¥tt¥1 ¥91 ¥ C¥tsr« 
¥t¥ ¥tr¥8 »lt8tfW¥ l»1Jl¥ ¥9l I 

5TJJt«f-f9Wt8\ 888 f99Jr^9 ^^¥1 '¥9* 
888 ¥?:i8, ¥88 f¥f8 *rt9W 81 C8, 

6 


f5n88i 81 fVi9feti:9 f^¥?:f9 

niv ¥f¥¥t9¥ f¥ 81, fVl f*f¥l ffntt8 f¥|8 
'it9 f3?¥8 8¥t8¥ 88C¥ 8t9t88 C8, ¥l 88 
lf8 Pr¥8C8 f¥ 9¥8 «rf¥f¥9t9 ¥9t8 I 

f8ait^ %8r8 88t8-^Wt^ 89C¥1 488 ¥¥ 
8t8tf8¥ f8Clt88 ¥9C¥ 8tC98, 81 f9t¥l 
f88t¥-^WC89 gt9r¥ ¥8tC¥ nt9C8 81 ^ 
8"8f¥¥ '«rC8¥ 88^1 ^?f¥9t8 8t^t8T ¥9C8 I 

f¥¥ i8®tf8¥ f?8t?:8 f¥f8 ¥88^ =5[ntfi8 

¥9?:¥ 8t9l88 81 C8, C¥t8¥ 4¥ f8l88 8taj 
81 8t3tl¥ f¥ 1¥8 88tC89 ntaf 81 8t8^ 
•ff^r ¥9C8 f^¥’f8C8?8 88*^19 ^18 ?C8 
81, 81 8t»|f9¥ f88tC8 ¥t'« 8C¥ 88l 
88¥ I f8Wt8^ f¥8tC8 88t¥'f8®t^ f9t¥l 
C88tl¥ nti:98 C8. '8f¥f9¥» ¥1*( C888 ¥ 
8¥8t8 88tC89 nw 8¥888¥ 89 i 
88ti:¥W 8f8f9¥ ¥ 8WT f98tC8 88tW- 
f85it:?f9 ¥^ ^I8h 4^ fff¥9 ¥l< 8t88- 
88tt8 lf¥l9 C8¥91 I 

4^ ¥l¥ f¥f8 '»l8^88f^9 488 81 ¥8T- 
:5«1¥ C9f®¥, C^lf8f¥88 2l’ff¥9 '8149 

f8t¥ 8tr981 f¥¥ 4f¥|5 88t8F- 

f8Wt^C¥ 488 ^f8¥l 48888 ¥9C¥ 818, 
8l^¥ f¥f8 8t8tfW¥ ^f¥9 ^C8J9 8Jt8t¥ 
81 8i5c9 ^CW«4?:nlf8¥ 88f5f-f^f^ ¥ 
§«s^¥ 8Nf9¥ ¥C¥ 8tC98 I 88t8“f8Wf^9 
4t ^¥9 :|f8¥1 4888^89 ¥18 99C¥l 88tt4 
488 4t8C8, 888 88t?:49 4C¥ 88tW- 

flWf^ C8 8t8tf«r¥ ^fiiC¥ 8%8¥1 ¥f8 
8C8 ¥9C88, C8^ 8r8tf4¥ 8^^l 88t?r¥9 8?:¥ 
88tf8¥ ¥¥ ¥ 88889 8t8 f8C8fB¥ 8C8 I 

8rfv 

88t4*f8Wt?l9l 888 C¥t8 C8l8l 89¥tf«l 
f8f¥f tH8\8¥ ¥tW f8\¥‘ 8tC¥ir, ¥88 
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>T^FCf ^t«f >ft5ftr^¥ ■•?lf«S 

C^sfJT ®f5^t^- 
*it»frc5i '« fi'fl 

c?«’»i ^4Ar 

fWl ^1 5tc=*isic^? ^f4? '« 

c*iw F»ii « c*i^i vat I 'it5 ^*(Jt*tv 

f^wtE=Taa A) '«itc»^i ^ttv taci^, 

^ta ^c«ii^ «inaja vara^ a] aa^ ^ta 
■ »iaja?rv vra ^ta aat«f -Ctf f« c?caa i i^v 
cn^ 9^11 nat«f-fawt^ aa'a «r^f^ ^laftaf- 
fawt^a -^favt vfa»>ast vaia^, asaa r^f% 
ajtv, saataF-fasstalaF^ »tt*itrafV 
at «ra«tVfica!-v»iEa vtc^ *ffa*r« vca 
fa!%ir »ft»itf^v ’taapta natata vaiaa i 


fwm • [ 24-t a#, llH *T^*rj1 

'vtatcfa cac-r v«tifaa ♦i^* »fat«f“ 
fawfcaa ^*fa t5 -©vt «rtcatn vai 
Vi fa, at vat mm nt-BtaiT caiaicai 
m 5t5 vcav afcaa acar airratcaa cac-r 
aatsf'faatcaa ^af«a facv aaa c?«ai 
?r9C^ V «Pi¥c« ^ac-51 vta« caaat a,ca i 
aafaf cvta« f«fa^ a’Ttf' aa^fijv ac's 
•rrca at, aat'V atvc»i^ Jta’sra ^tara i 
m "Sitatcaa 95 vj arai—va 5Taajf3(^fa^ 
»T«ttv, ai aafav >T^arv atsacv 

C5fca v> a“^a *« ’^tf« i «itatcaa cac"r 
a*it‘V-ra®tcaa ^ar«a f?tv ca awa 
ca«a1 mm, ^1 afa ^tas nta, 

m ^aaa^9i ca"fa^caa ai» 'vtaatv 
^vfaa »tata^tE«i at cvca ^afsa nca 
ata 1 


*.fawta at^ti^ cacaa a<atatat*ia faafe v 

feata «faffiaa vfatis <iiEvatEa at^^ata fa^t-^t^ta cat^t*i^a 

vfaat far^ aa 1 .atatai fa^fraa a<tai catEV at 

fa«tcaa m ^tfi faca, <iiaa ^E»^\fav n^taata Ftfv«i 
afSrai atvi fa^a 1 ’aitat^^ at^'^tata atatEar aa^ aii»ii 
orarv fawtas^ta vai ^ta«vi ^tai faaata 

jj^ at<v ^lEa 1 ” 


a^afata 



«5iftwnR 


^-f<®tci^?i ^fs^tcn *ra«.5sr St? 
^^{6 ^cB^rnt’rr ^\^ i »rNJit^ 

Ifil ^^cs?« CM^irsf^l 
=<FMf^tn5? I '®f<^ii '^U 

»fa«^Bar ?[t? f«'»i=*r 'ss^qt^ift i 

'I fa I <t^ «}W 

cw"f^t%» 'ill 5^ fa^ji?fa 
®iBra ^^fa ^fa^tani ^ca «}i*iti^a 
'5rr«faf m\^%, ®rHfc^ ^cafsi i 
“la^Bssr alaa sr'si 1871 ^^fcafa 4l 
sir^-sa I ^u f-i^i-ifl^i -f iuft^ta i f»it6 
^1 1888 sj'ifcaf 

'iia*v 1892 ^ft^«!f cw-ttca^ «!JtC’l5ifl 

(a^*itc*i ^*Si Bit ) c<«rcaf 
l^ca'Sftc^ R- nM I 

'»ta*fa I’sCaaTfci '<i*i. '«• « nca R *ii»!. 
nt“r vaata,*ia RR 'bii^si aia^ftc? «r5^ 

I 1897 -{a«.Bw ala «jtRi*lca 

bRa-r na^fni Rll c^Ut 'e^^t^if® 

R« ai|i ncal aR^ta ^ws 

*fff^ C<ra 'iiai '«'»ffc^ Judicial Comnrjis- 
sioner’s Court-il caf’fWta a^ta 'WlSlWHa 
awl facaFt-a an>itw 
¥iaa I np f|c»rea ^aafta a’lfb* ^a 
citi? 1 naiaa BtaRcaf '«at5, a^«i, 
faatata '2f'?r« '■nRariff >i^iTta aRa 
fw I laia «aa«^Bir ata 
«tfa«aii *i flew nfafeR »!t« ^laa i 


f«R ca »ia aaca C4a?i «it|caa 
arRitcal fac®rcaf aj^ atac^a 'Bjaai ^ta 
«it»ft*fi5 ^ttwcaa Bta caatc»ia ataji 
^*1at<jai ^1 aa i ^fa f|»i iata, 
a1i?caa «tR5, R-ia ^ta ^afsiaMa 

fena ^ra fa«^ ’i^^a waaai i ai^caa 
fifR ^ta <j)| 'sia-faia vt^iatal, atal- 
aastl ttiff ^-Rwte^^a «ifa «rff^ ^vea 
1 '<allaaja3Tta1 a^ttTf 

^la «rfis 53 fi®ta1i «ta'^a 

RiMfsi Jtfa^fa ir«afta R'fW? laffl? 

^isiacafnj Raa i 

«raacar^l a^ift M^caa ^ifafilaii- 
ata^ta\ fenaftR c^ttila ^na aRatificaa 
«i^jtBfa '« asjiTtBtcaa 4}R ■faa.scara 5 II 
ai}t«^ acaR»i I RiR caai^ia »<it »ia 

afiiac’ftSl tlasaii fasta nta =il 
«ia^ '®ta 551 ^tai »ffaa'« Rata 
^^f^lcaa fea? !?ar5ltn 
aTfa^atai « a\r«-5^R ^"5c# 1 

Rcf^ "it’i^c’itli aWR^'sfcal asta^a 
^5anf® natsf 5T"»ic# aakat’f; ^twtf- 
«it« aa RI 'Sftlc^a «rtit»r a* 
Rata »i^apf^i Raca asjRa wfa %ia 
I «?na Rcf ca^'RfRsq^ ’Tatewa'* 
41 c5tSia af^aa- 

a“fcaa a^’s ^nw ltaa «if^ acal aat<«i 
R»f at I 4f atia 5a«»aar atal ^tRf|'5i 

♦ R'st^f afat»rt ¥iiiw, 

aFRaFRi I 
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ffCJTC^ I Ojt^srNrt? 

aififjri ^'31 ^nartfsw 

f^f% ’fc^sf I »jtc»rti nfl 

^itw *f?i WC931, *r?i«sFar »«^t-ar- 

f5t% >r^«Sr? ?FCfl FC*1C<ST tfir Um\fi{^ ^^- 

I 1912 'tnr 

^3Ft« ?|{*t»it« *F«C«31 ‘The Mundas 

and their country’ sfNf I «fll5c¥ 

c¥^»3*rti« «iir >i<tTi 

or'flui if? sn I «ii|B ^irn 
•iJsr 'Q 5rW)|*ft^ C^Ci? ^f«J(t5T 

f^st^i «rt«^Kar^ 

c^t^^if’Ti’cw fe<T9rtf^c<rii c^fsr 

ffi 

*i^twt53fi ns«.6ar 

^'Piwftsr? »f'«r*'2rH-F i 1912 
c<tt^ 1937 mni tt? n<rtf^ 
I ^''411, 

vi I 

«r<i»r cbIi 5?ciir, 

f^<rt!f c^*r uicira ftfs*? |c»i 

511 f t?t I 

-m^5ir ft:*i5i ci^fs i c*it^- 

nt'ri, 

^^«itf5t=f f^F ^tc«l aifsT- 

«tc«rj« ?jsffwc!i cwi-ia^sar 

c^f^csic^si I ctt^<i<a^c?i3 g:'«ii tn«rtf«f 


f<tw« ^115 

vfiRf «F5T5it*fC5(i 

4rtftw tc»i cn ^Fti f«f«i 

I fi*! 

I whirs ?®l^3 »1®t^5Tt« 

*ai^^ f^sf^’Tsjtcw ’sra- 

fkz^^ I 1920 f«0f *rt^5ri 

55-f<'SitC5l ’4^'5l (Readership 
lectures) "sicw «rhi^s I C»l^ 

fHc?rt5it*f ff ^ ‘Principles and 
Methods of Physical Anthropology I 

‘*rt<rtl5?r« 4^ 

5CWS ®tc=i? nfa^ wyrt^wsi 
551 f^w wruft^i I 4«rrt« 

Sir Arthur Keith sjwtfJI—"The lectures 
form one of the best introductions in¬ 
to the study of anthropology in the 
English language”! 
c^<rtr5i^ s?^«iiTt5T ^Fm^sr, c»i«fii5it 
g-f^wtw?! 5it9)u^3! I 

cn^ nif fiwti5f9 nNtfSfl 4fw Rr«f 

wtfl ^««ri ^cii«r 4^1*1 

fifwi fe*iaftfw cntSia ^=^5i’?tai1 4*!t^« 
!5tt?r« "f^^vFar f^r*t 

415W I 

1921 t^tr^ r«f51 ‘Man in India’ aitl*f 

n^¥t? 4Vt-f ^Vf 
wt«5» I 5r4tT5ihr »«i5c'»’s*^, 

«Ri 

4^tr"r® »«ttc’f I ’idfl f^«n[ cn, 
C*ll ‘Man in India’ *ff3Wtfi? 'o^faf 
mK 4lc?[ **!¥{5 

*ifi<ifi® m I 
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(Folklore SociJty of 
London) i^WirCf 1920 

nsr ffc»rc^ I 

r?CSI «f^*r «t9^, f^lf^ 

f^fJT w-afc’!? 

nNt? *T^tnf5 i^nrfltcnjfi 

*tW 1932 « 1933 fif^ All India 

Oriental Conferencc-Jl? '« C»!tf“ 

I « 

«rr® niRtar-afl^csTii 

«fr«l5 nwmn, «rr®IB fe^Ntati « 

«itW9 

c»\t¥»r^?f«5 •lisr-^ftiif <<1^^ ’twfi ^c«il 
«t>rt? *it® "Kflci ^«i:»r ^rfv ^\ 
f?c5f f?t=rR*!Cii "Tflv 
Biwfl c^i«j*(t3i <«ifl5 f<i’>tf5i^l«icii 

(^fii¥r»i nisr-itiiT 

fk^ I f>f 'itt«f 'srhit®^ 16/1715 %- 

% «rf« 

mfk I -f9<vRari ®«rt« 

^ f«f^- 

'^f5ni ®*fi ^ stiff «w[>ntwf <rf^4ff 
’itfwl fcscfi -tfwar? |35®, 

WSfS?l^RI iftf n-’inftMf 

f^«l ffgf fllfJt®1 f 
mnv ?® wtffi»i I nf<c«rf^c^ 
«rfjt^ cfr. <^1^5. 

•TfWCf 


fRf (Father of Indian Ethnology) fC»l 
I "tf^SW 

‘International Congress of the Anthro¬ 
pological and Ethnological Sciences’-gf 
ft^f^ »if*ff®?f ’i^r ( 

'Its ’Ttff®T '9 ^K%T<S 

’T«ft?r ^rcf 1913 thc’^r 
1919 

^1?[® ftflST I 
?fTt! '«itiJ «ftrn 

c^cf <2ffi fcatoH i ff« 

f®f^ ^ta f stiff ’fcaaTta c^n 
c«ttf fa?ta C5(5T aa^ 'sta^ra ’^taw^ fsfn 
fafffii^tca ^ttaaara ^Nfaiatf ftafw i 
tta a’ffsff^ st^ catena atflr® ‘Man in 
India’ afftnlajS c?'t-racfc*fa faf®f 
<i}a* na(-nfaifta w fra fri ‘Mm in 

India* *ffaifti3« ^tar^a ff^arsir^ia ^af- 

aWa faf®a Ifcfa «irs wfc»itf »r"^t®? 
fra( ‘fa^.sir «rar®a at«acf fifstf* fta- 
%9iJT—'3ras)a ^taftfai. a)f«-^rs, f^- 
*faif«r^ nrf at^cai ^fra fsfsr «rra-t- 
•itr® fraffc^jai atsjcaa 

f®K1 «tta "fa^sarcf fast*!® 

fcaftf I ^Jffta f=fafa atsjcaa «rf® 
®irts^fa affaafa‘aaa aft«ffc«fa ®<v%cHa 
fafrai r®fa entssta «if®at*r aftffca%*if, 
"^^fa f^iaiffa acaji '^ra 'arr^f-amtra 
ffatsf^a *1^1^ fff, afaar fs'»l»lJ 
atajaraa aat»Tfa ’rlftar fai, ^tifa <tt*fT 
^Iffta ejtr® ®tc»ra »ir5®Jt fai i ®t| 
■ra'^.sar ca cfaijatai ^awllaf flwa 

aa, fsfa firaa «rf3 ataaaa^i atCT 
?ia-aita, ftPT-fnta 'Sia wia «itcatf^s 

fc®i a'^a®tca ^itr^itfal ^tev 
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^ [ 24»t U*f 


«ff'® 'iSTf^^f 'ifC^ 

I 'Nature* 

•ff^i^l (28th October, 1939) 

*1''¥^I ‘The dry light of pure 

science and disintegrated research was 


kept ablaze (in India) by a small 
band of devoted ethnologists among 
whom the veteran anthropologist, 

Sarat Chandra Roy will ever be helJ 
in honour.” 





fsfiiS} '^fkf 'et csrl>i htn 

#ntcM 



m 

9R 3 


5tt0w-i9n 


P5ft?T ff— ffflJTT 3|WJI 



q® TO t iwrawiS 

ifJIJ SOM 1871 19M 19S7 



1937 ^lc»f ^f'\9t3 i?5t?( jfcsr 7\zyf 

P®t^ '^U I -U The Newer Alchemy '^U 

?r&rg^Ta ^t5fT?C^t^ (Ernest Rutherford) I 

<1t0, ^^1^ ^f% 

I ffl ^tJ1C5T ^1 7CE^J? 

fi^tc^ir ni •«*<’ ^u 

WA^ c^t^'f\^4 c^i 

C»Itn> entJit’^ ^ 

^tii I<it9 c^h ¥c?if%-'i A^^s ^tc?^ c^ csli (:»:^r < 1^*3 2?j<«t!i 

I ?it«it«cTi^ c^ fir, Tm r^fi^ ^t!i ^ 

miif ^rc^^«rrii ^cn cn "?f-^':^5[ ^1 wM 

9:5^5^ m I '« 

c^ifs^t*?, ^c^tf^?its( t®itf? 'a 

ci\rM I Ak C«ts 

l?^^l «(t?a c^\c5T m A^s cnf5i1?r ^>t?i 

<t|9rt?r 5[c^ I 

?it«it?ir^i'i'i cn ^c*«(?r 5Tiit^ Rc®t», c*t a^ 

c><1c®Tf c^c?C9i '®t^ 

»tK¥ I •ilt*^ -^iw »T’^C# i 

«it«r c«r:^ a’^-^' 18715rri:®tii 30c*f f^^Mitcasr ^ff^i 

*fOT m I f®f^ A^ ^!^**r 

Azai '5^4 » ^fif?r 

ni^H^ 1843 nm I 'srk^c’^f rr^Ui ^lm^ 

c^^'€ m 'oitTOH Ak 

^ic^it’t cm I f^^?r Wm cn ^55t*ii ewe^f^n, 

^51 Iff 15t3IS^«TCSl '2r<<Slt«lf< f9^ An\ 

»ijtt&«r, «wr>^« ATs ?iJ!t^5| 

«fC^ ^P(\ a ^f%»jt» 1889 afittwf emm 



6B0 wfif C 241111 n^n 

ciC’y i f^1f43Ft9lc^ 

^t?r I 

f^^f%9!Jt'a f^f^®t9i^ i5t^ wii it 

f?C1f ^krA^^S\Z^ I ^55 

3jtitcij c5TT5ti f»fi «fic5f 

I 5pc»T C6t^«p 

l%C^I?[ (Detector) i 1*11 ^21 

iti I 

1851 itw? (srwf^tit «!?:< cicif tii^ffi? if^“( 

fitRwtsm^c^i fic*fi cf^ii i 

1895 nlw ^^fiaK I^CI 

3PC1 cm C?Ff^<sr 

?t3ic??r ifci f^5ft ffjtcsii 

*f1 ^C1 fwc»!=l I CW «ff^'et^tl itai 'SC^t:^ cif%,w 

f«C®T1 1 

^Jlr®f9*r «WC1 

n'lfl 1F«11 1895 

C»f^f2C^ iiw-?tf%3 fic*l1 "STtOTt^CII I 

<1?t<-fi®15^ cw. c«r. (J. J. Thomson) -njtm «ii^?rf^?i 

<rf«fiF?ii 's:s[«(ti?:5i?r wc® iftitw i 

'*t?i pBf’Sf ^Vef c^i^ ’twiitf cit^ m I 

’Htw?! i<ij to 

9tcii«rii i"*if®t?r 1897 itc»f citi*iti i 

ic«T ci:^w»T tiii< ijiim wi5^<2r? isp^ 

Ha <?:w *ititi 1^ 

iciiiti irnrfiwt’t iscii i cic4»cii®ii '« 

?itwtii:vl'^ to iiwm c^at few ci« to«[i ciiwi, Itofeti 
c^iw Cl f^fei*! w ^trnc’f tofstif I 

ciic*t5^, 1 CU ito c'®f«ife ’tJtcii I 
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1898 cw, c^, 

%^sf »ic5f ^Tt3Rt^l?r i ^ 

'« ?lf%l?I C^»f»tf^ '« 

»l<r*r^-*i c?! c^W\ mm^, ^f% 

I m isff^. c«ii^l cw *itJ^ 5?1, 

3UTt IJCBT1 ?!t%I I ’^U ?!ftl, ^1 511 

C?lt«( ^?1 ^t?, ^511 ^mi f^^l ?lf%l I ^tC5| C*!t9T, 

fij^i sif^ wt?l '«(‘m m ^t^t^pl isf^ 

f^f%?l«r3?tC5r *fl3|5|^ 

^im\ c^9t» ^ ^mx ^t?i 

5C»11 ^f% I 

C2p\5tf?i^ (Frederick Soddy) 'nC3i^*tt?r ^ 

cmtiiii ^zw c^t?*tt mz^^, ansc^fST ^ c®«^iit?r 

^Tt^jl I i*i'«flw-c»r^t^si C3!ptii '51^1^ csiV.»i?i *irni 

*1?ITS(t‘3i^ ^1«, C^m f^ni f5l5f'$ 

1907 *!1C5f ?[t?t??;9t^ Sfjtc«1i:^t? «l*ITt^r3^?I 

*s{5*i ^^5r?tr9 'srtc^R tmx 'St?i 

^'i 1908 l^fji t«i3?["N »[5C3^tt 

(Hans Geiger) »i5lt^’is5«l 'Q 

^313r i£}^ 5W1 ^1=9 c^®f^1 5{‘,cgfi^ ’!C39^«tt?r 

«5itir5i*ttca{ c5itc^9r cirenl 551 ^f^'S tfwsj *i5t<fwt5 

^tr¥ 53Tr5=l»ltC3J CRtn®! <a?^t5 C?'e5t5 C^ts? |^ I 

5515*1 C513Brf®5l f555(^ « 5»rt55!»*ttaj <7»fC315 

^1 

c«r. cm. T?55f^=i5 ^15 ^'mm^ ^ ftai f%. f&. «lt5. ^^»l»r5i (C. T. R. Wil¬ 
son) C55 'srs’f!itc5 ¥W5r, 5t5 »it5tt5r ^ 551^5 

35f^5t5 ^?W<(t5 55[tr5lt55f5a{ C«5«l mv\ m l »rt5tC5T 5^5^51^ 

mmi 555t5R. «lf%’5[’5r ^CW5 w %5 <3*15 W ^3^5n ¥flf1 ^Sfl 

7 
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mm ^9 t 24-t 11-r »TW 1 

C4f<c!i '®itw I n’*pi c’^, ^•m^\ 

c»it=it?i s{<ii f?c?r f\m c^*f i 

C^t?l <£f5f^^ ^5'^ fro ?|Jt<lTl cn»i I 

*ff^»i*^ir tflt '5rtif?i*i c\ 

c^m '^Wis ’qt «t?i I 

1911 ^'\m ?itwt^it5pi^ ^1?r i 

f^f^ w»!=T, f^r»fl 1, ^t?i «ir«(T 

^95lt^il ^c?(?l «}t5 99% ^t?| 5t?j*t1c*t "Sltc^ »!'*l<lfl^t*i 

R^j«,‘'»it«itC5^^ I c^car «it<(tR?r 

f^Ri c<2ft^5? I ^t«ii C'Sit^j^'^Rr 

^^caf ?»l c%<( <s\z^ ^1 ( Nucleus ) i 

W '®llt Rl^f^!lt»I'Q '5t?f, ^t5=ppi <11^1 C?4t?l 

C’l^ 1 

'®it2^«Pl Rw»r*i c«it^5( 

Rt«f^ *t?5it^?r c^ailrsf f42^T^-'®lt<(tc5^^I 

Bt?«ilc»t ^ c^^n I c^a? cw «ft^. 

I <1?|sit^?t uil fsaj ^CiT ^91®!^ c^t?I (Niels 

Bohr) 'Sitcsit?! ^l?l I 

C^psflsf (Theory of nuclear atom) 

I ffc?r stl?:|tc«f3i 

C?^C^ C^TPm, ffl!^ i c^c?'! 

=^1^£|tW5I ^Jl3l ^1 «l1®ppl ^pR^I %«(?|*| uql ^%m^ ^ 'ttc?! m, 

C»IC^ c^, fwz^ 5jT^c|tC«pJt 

'srl’^itr®?; «itf^ ^itl^u^^ c«ttl?w-ii ’?ll 

*m\ ^*1^ ^ms? i sn^fStcwsi ^ ^Ri^tff 

mnz^ ^t?{ *. 

7 2 - 8 ^ 1 
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N iinj? 5it^[§lt«R I He f5f»nrN 

^^'\^ I O ^v:'^ H )5c»ri » 

C9fm ^tfiuiTFt^ '^t?i ^t^cltr®f5i ^c<a c^c?iflTO i ^t'rtuf- 

J5^ ’tftfljri c‘«rc^ ^m\y m c^qW^ 

f?c«i5? f<®t4tw?j I f^^rcjq^ cjpcaf i 

1919 >ft?r cw. cw. 

«i*JK'^ii c^^tc^p «isi>f?[ «ai5*i ^?( cnt ^uf c^iT^?t5[ ^sq i 

'8 ■nfifst^Tst 1 

^t3i cjq ^Ttf^ I 

3J?:^I c>Ttf®C?i^ fn^t^ sp)tf^«.w1 (Peter Kapitza) CflfsiJf 

(James Chadwick) ^■\'^ I 1932 ^C®! Ps^T^f^^si 

c^V®T^ ^«n I Ak nmi%- 

C^PSftJq I cw 

^mt^ m\ 

«(tc«p I 

cvf»f-f^?:w*f C^C?f> 1937 ^Um 19C^ «ltf 

^C?S( I 1938 C^tt^tK 

^tc?ii^« ^°i:<2n:>i^ ?a?^ biii^ ^i?i 

■^’^l f^®T, f%c?it<(H i 

f^^tcs{ '^n ^^®TJ '5(^tftwi ?p«fi ^i?[?ii mu ’?m‘i I 

=?iTOPif«fm* 

* fw cffi|¥Jt»i Cfn; ^fh^t«1-29 



51^ CM®! I cw«!t?[ 5 f*if^^ i 

CSt^tC?^ ^C«!T C^ 51^ f?C^ Mt?IC«i, I 

4, 3, 2 11^ '2!CM<! f?C^ Mt^C®T Mrr<f^®1?f ^MtSJsCM 'StM, Mt<(t3*l 

'e t5 i <2!CM5 fwc« ^1 Mtcisi, 

^?f1 I 

1. *(?i1 «it^, 1000 'esfcs!^ c^t^! 

1000 f^c^irfii^T?! cMc^ (cMc^ '2ftg 7400 f^. fsr.) 

MCM I C^t^! 1 f^fM^SltM 

^c»Tg5§^ gscg ?ft<(c®r ^5 ?rm 1 fMfM'sritsi c^r-t^i^Fc^i 

c?ic'«( c^fe^i ^c®rl I «ii?pi^ ^wlcsjg 9lx 10'®^ >srjiM v£ig; 

^tgt5?--4'8xl0'’® ( ^C®igsiSt^Jtl&^ ^£l^?P ) I MM 
fM^*t gsgCM I M8lfiT^^tCM 

CM fggs^ej <?q <2f(:?ftM ^f^ft ^n^SlC^M 

MCMT Mt*lJt^^«l ^®T ( ^ilCM^iai M®r ) CM^, Ml 

5-976X10’'’ ^JtM I 

2. Ts^tcMtg^Mg gf^?rtgg«( ^1 ^pc^tf^gtcgg mi1m 1,390,000 f^mv 

-i;Mn CMC?P ’XcMg 150.000,000 f%c®itf^tg i MiIm 3480 

f%cMtfM^tg c*«ic¥ i m cmc?p 399.000 

f^CSJtf^g CMCM5 357,000 f%C9itfM^^tCgg MWJ I MMM 

ware MT^cm Wt ? 

3. 16 «S!ltM ^CWM MltCMMVi f^. fM. 

uijM? ^tn CM^fM^tM Pi 'BIIm I CMI 32 <3jJtM MlTCMM 

MM 4 Pi ( <gff% CM. Tm. C^ ) OT ^CM ? 

4. C^tM ^ 5tMl I ^tM«1 

«ft(M Mm to toM Mf^c« MMMMfCMI '^fM CMto 

?C®M <firtc^ 5;ptM CMr® Mtg^, mi®I l^fM ^tCM «MtM, Ml C^tMlM MtCM 
^l^tCMt C^tM Mf Mt^tlMM MtHJCM «JtCM WCM ? 



sTtW, 19713 685 

5. 5.f%t9!tcsfTt^ *m\ 10 %’it'SOt^ # 0\\m 3!5fn 

^cam mv:% i cfc^ ^m\ i c^Vi 

c^t9i=¥l&?r ^wi toi ? 

(^'511—689 ’jita ) 

y 

* »jti5l '81^ i 9 


f^*fer 

f^sTi, sr:® *ftrs?i'»p:5??fl sitsji- 

«fsitR® i?9—(iiijii ?[5!i I f%s^i 

w,w wc^ 

RW55 '<3 ^»[T9R«p c^'t*fffT I »ttf^??^^cw?r 

C^V^ t ’TI’T’^Til W^-\ 

^U®Tt5s»1 I 

«lftift^ ^ ^-fe6#^—Rc?c*f ^?c^?; ^fir^r Rstt^ 

<ii1^ 1 5ii:ff ^rfsitcw? cifr*f« m^^ 

5C5i:f I *TC*W5«t«F5f 5Tf%» ^55|rf»I«J C’lt^sf Rr;i^^ i£j^ 

^csr? m5tC5T m C5t^1 5t5.l tqt 53jl^ Cffl ^£l5^& ^^C5C55 sfW I 

R’PtSft® C^m 51^ 5^15 «iR^»T5l1 I 5^t5ti:5r C5 

C^ptsf 5J%?r 55*1, Aim 5t^, *£iA\ m^fST R^T< WC55 

jpCT ^T5 yfsiar nf(m «jf^f3P5t ’X’jrstw 5!<!i ah i m »!t5tc5r m 

5Tf^5 51 «ig[ffs5 Wm ^51 5t5—5rc^ C5t5rt 

5t5, cn 51 |5?tf ®'Stt5 n®J C^W ^55t5 «fC® ^t«f9 -Sl5*t 555J5tf 

cell mm ff5i I 5C3y ®t5 c»i^ «if^a ^1 aa\ *!c?, ^ 

f5C55 5t5TC5I ^55 ^f%'® C«5lfeC355 ^^^tC^t55l ¥C5 I 

%S#!r—ii^ 5c^5 »Tt5tc5r ^\nmA 5C5i C5t5 9^^ 

^f®f5f55 555 5ft5« 5t5 I C<H5'« 5lf«f 5l 5® «t55t^ 5l »«»ir^t5 5t5I 



686 ntn >• 124i u-r nm 

c^cw i deftn mw »fcf^ 

nunm ^t«^i «ita i cn^rtcsr ??grHr ^rfir^i’faj wtut cw^tf 

c»\’<(ti:5T 01^ 3Eic®?j 'Bjs^tsit’ar i 

cwt^t^ Ti ^t«ftw '^c^c?(?r f^i:^ f^tap'si^j 
if^ ^1 C6t?iT^ 5it9j 9ft5t?i ^?J1 Jit<(tiT*i ^Jtnnr— 
¥c?f ^wl, <2f'f fi5 c»ttc’*F?r 

«ii^ *(ii^?r «rtsr m mn 

S?C3J^ ( C^tC^J*Wl ) <Sim^ I 

c«Tt5ff??T f fctf ^c'ifc’sir 

^Tcw? ^WcaT?J m^} tm cm Cf «?1 ^?f, ^tz^ 

T^zm 9tc^ ^zm 1 «pc»i. «im 

c-nHi^ cMtc«*«fi ^ cm '^z^ «it?j ^rtf i 

vfit c% ^1% ^zw m:«f^ 

^t®ir^^ «lf^f^5l c<lc^ C5?t»T Cf'SllI I C»f C^i?3l 

t£i^ ^ ^?i=?it?r sfcsr c^tn f5»!tc’^ ?rrc»!?i ^tc^ nifkz^ c?'e^l 
fir^r?! sffl# I ^<1 w3?Ft?i vfi^ c4t««T c«c®9!nT?r 

^ ^®TT?I I ssrcflt’t I 

cqt^ «rf^ '»i<i?itlt m 'sfR’Tc^ ^tc®n m I 

f7\mn f5l<p?l f??51t« ®l'e2(f« '^Z^ 

^5g 5^1 '®[^ 3^tH (Phenolpthaline) 

I 'i? hf^lj »i<3?c^ «jr»fi m (Tst^w 

m9 ['« ^^1^ rs-^ ’qtf i w.w '®afc^% 

c’tw vu? <2r5®i3T i?c?rc? i c^t<i f^?j ^t*f 

cm ^^-'«tt«?ii mw 

^tr® ^f%c^tM^ift =!»1 cf^e^i ^ 

<rtc^ «'®11 «rt?r m c»r fli:«sitc^ 

<*|5it*f®t'e «(C®f c®t^s?l ^'\^ (3n& « ^va i?tv ^irl 

•it®i ??:« ’srtw I 

<2tf^f5(«rri5^ ^zm nm i 



5icmw, 1971) 


6B7 


«rc^c^ f%5tn ^1 c’iim i f^»»f^ 'Q 

f^*(t!^?t%?? C?5 '6 I 

c*f ^tcw t5 *Tt5t5ir ’trc^ I c?FS{ ^1, i£\% TO?i *tti?-ci5^s»i 

^4—CFtc<r »rt^^*r <«(t^i si?{ i 

^ '5(«Pc®i »rar '« 

<J1^ «£rRlt«%®t 3^C?[C¥ I C’lF’I^fSftaj f^*it^ 

^5rt?r C^caie <J\t nc^?J ^c«tl «rC5tef^^^l i 

^c»*>rtnr»cTtii 


(2W 'Q 

<n'it 1. ; «e|f^m f% ? 

^9Ut«l ^f8T«|5t«1-6 

«f*j( 2.! j 

1. 5 C^ «ltol^ ^tc»ll *tf%5 «1t«?f1 5319, ’M^l- 

«rf^9i T^ I c?’«(i c-ncf C9, <iwt< 

9tc*f9 ^«t?r 9f%f 3^r-Wf ^9 I ' 

'83t*tf®® ^tr*ftC9f9 ^3f®t9 ^'#9 "^19 I f9f®« 

^tt»!t^ 9l% 9Pr5t9 ^9CWJ ^C»I®|C5T9 »(f®*'e 9t9 

ortwF I *f9l>*Fr9 ^im wts^i C9, uq^ «fr®i3p ^irti^ c^^n ’^it’tf®® 
'»rtc»!tc®9 ^tc^9 ^ ««ltcsr—9tC¥ 9»Tl 99 | 

lc»!^ics»9 mu cnvs vm ’twtKf <£rt9%¥ 

c9% 9c® 9191 

19D5 9tt»r t^»t^ C^tturtt^ 9»rf9®f9 »it9tC9T ual 

^¥^1 9tf[f®¥ C99 ¥£99^ 91 f^Rf^ 1912 91^ nft¥t9 %U\ ^9 



688 ^ [ 24«f 11-t 

<£r«t*i i c^m f^f®« 

c>r»T, ^t?i «tC9t’f ■®?tw ^f^f?351 

2. s ^f^i:?it?r4f?i csit’fl^ <sr<ft5^'»*« c?^l i fnts- 

c??i '0 c^C3J c<5ttt^C5T?r «rr^t«f%^1 ct*!I i 

<ft:^ «rR c<«tt!&w? ’{fi!sit«i c^t’tl^ c?^l 

c^rir I c?»Tc’f It»i, 

I 

»^c^?r ^fi ^t'Q^ttsn ^9 I 5ic«jj ?rc9t^ ^\zm si's, >it«9 #ti>- 

I c^i3j 

c«ttf&c?i^ «fiirt«f^a^1 «ft^ 30 ^Ttcs}9 I ^tc99 '€ c*4c^ 

C^ c<f|t^^ nt'e^l ?lt9, ^1 5(^1 I C«rt1^5?9^®T 

’<tw f?»rtc^ 5iff 5t?p?r ^9 nft9, ua^ s^9 

c’tt'® <iic?[ I 

f^ar®! ’«{t'€9tc«1 ^9 I C«t1t^W9 f9»J*l »i|’sis?«tC9 ^«fif ^9l 99, 9l 

f^«9l 9^9C^ <1tC9 I ^f%«§f C«ftl&5{«f^9 9^9 

C9t»I1, 9S'^1, ^®1t9 '©rg, fts?t9t9T9 « ^ffIl9tC«9 

I t£(^f5l 9t^t^ ^t9S[-C«1»l1 3it2it9 '<r%9t9?P9 

(SrfC^ f9C*t9 ^<^9519 ^t«9t C^9 I 


»i)l'*l^9 CW* 


♦ m «f«'e-r^f^^ 'siTt'® i Pi^fsT 9f^9t^-9 







1. m 9*1x10*“® ^jtsr, 1 f*if^-5rjt*( (~io-® <sfjt*i) 

Icai#c5j^ Jiwr '■itr^ I «rf^l3 '«rNtaf 4'8xio-'o 

y i X10 * ■ 

(<iif^ ^1 E. s. u.) I 1 


k'l’ftcsr? «iT»fN « ~ X10“®X4*8x10**E. S. U. 

y X y * 

R cn- f^. 1 f*i^<arTt>r iKw 

- 2*9x10“3 


5*97 X10“>«jrt fe*t<5lcfa 'sa 10* <arrt*r 

Rc^r. f*r. ^aia affaja a»i =g ^-2Z2L^lILli£f 


• 6*7xl0-“x5*97xl0®» 


3*9x10*' 

R“ 




a»[ a»i «rta at^ita f»a c^ftatcaii i 
??«at^ orti afrtf, ^a^if«¥ a»i «rcna«i aw i ^aw f*rf^- 

■sTTtsr ca ac»ta atai faaa*t fca, fa*it»i i 

at«?ta f^wt<srjtraa a^care cwtca amc^ atca ai i 

2. ^raa ecsa aetai ’jfaa’tc^ MVatcai fircafaa ««a^ Fcira 

a^tfa^f a«ai «fcat«Far, atta? Rwa ^tartata f'^4 a^ca i fe^a caca^ 

aitnta^i a;an atca i 



EM _ grya artn 
ES Wta aTt»T 

.*. EMf«|.j^^«-xl50,000»000 * 376,000 f%. fa.i Bcm <4a 

wa ^ ^ 4tca I 

8 



690 '«ftwt* 124-t IW 

3 . m arrt*j »frtcn^ p, (c^r. f*f.), v f»T. fn. 

T"K fyi JI?I^ M (Molecular weight) 

PV*=iRT, ^f%rCifW^ WW *^1-32 
‘ M 

.■. 16 isrijJi «if%ww9 m Pi «rts'sit Vi fif. PiVi -|RT I 

32 <srTt*{ ^%cirw?i c^raf ^rtir^jr Vj fn. fn. 4 P,Vj=»rt i 
.-. ^-21 .-. V,-JVl 

V 9 

4. cvtst nfs Jituns i 

’Tf^ I c*iti^tir 5131 

C^CVr« I ^t^C® ‘11^5 ’ff® »[t»(t5*l 330 '2lf5 

c^z^i'^ I cnWfl at®! 5[<rT i 

5. W ffCl !>ts( (Tension) I C’lt^I® 

«ii5s I 

J 




vktM^ 6«r. f^. ’*1^1*1 

«i^t® ^-1 «f5i^ c®5r>i® 

at*fm <r® i5| cnc'^ (i97i) •I'scst 
i f®f=f 1901 

c*i sftr»T c5i5itc^ 9f’Ji<jr^‘i 

’fCflsil 1922 »Ttt»r cff^W C'tCf f®M 
<11^.««. fsfd^ »it® f m ( 

1938 9ftc»i f®f^ n?t«fr^®fa 
ni? faiV i?ir 1963 ’TtW iT^tsrs 
wzm^ flf%jtr»itart^?r '^«f7tnc¥« 
•ff? I f«Pi «r»i 

<ff®^ *r^K ® ari5»i 

'9 sTa»i nU-ftfm mi% ’fCT4it 

I ®t?*{« C«Jtfi»5T 9 

«i?f® wf »rwrtf 4f8 fsri 
mn *rftt<f 

mcif^ipi j - 


1934 >rtcn 4-Kf«i 

c«rti5a f5^Ttt*!a aj^-cTf 

fvc*i '«rta ^rlff® 
« ®?ii w ?ti 

h®5tfs?¥ »iw f®fsr flC»13T 

^?r®s( 1 f®f^ cl^n-na 

nw® 1953 »itr»i c’»i% ntf% 

»!t® ®i:s5i 1 

a C®ts! f^4CT «rTtt®r?r 9ft9 1969 
»l1w f®f5f 2,000 
cWFt?r «rr®fct i f®fsr f 
<srtf¥ ^tlf4f 5»r»lc# 

’Tf «f4W <f¥H 

^95{ I f®f^ ‘The Social 

functiott pf Science (1939)# Tlie 
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1971 ] 

Physical Basis of Life (19>1 ); Science 


in History (1954-65;, Orifiin of Life 
(1967) isi« assri 



L«f. f®. 


1957 ntc*! mm 

^fuytn® 1958 

USSR ’rfavf 1960 

^T9, 1962 ^rtr»! »[ta9i 

C*i^rt« 1966 ntm 

afmifl 3ftw»r ^sri 

1959 ntcn ^tcf n<r¥ iftc*r 

22cH C’Tt^'W (1971) «l«0t»t¥ 
^t*ffl<§l «1£»! I 


1887 nlW »ltC*l «fW1 

®asri «lWc^ f«Pf Pt’Fl •It® 

1911 JTtW 

*t3 fTC5Ji»r v»f 

»«*T I 1919 »!t«l *l<r« f®f^ <*1 ’ftC’ar P(I«* 

I gicn5i»r «itsftc<f 

cRf®¥it*i ’ic»i c^rf’nrtii j xKtcsi f®f^ 
1943 Sft*! nf« ( 1948 

»ftc«f f«f4 f^irr«'5rf»IH5 ft5^® 

c«ftt’r>rf?i <51J 1947 3itc»! f®fir c®<af 
« c*itc<«i •It® ¥wsri 

^itt’ttf»Tcii’!C5i3 nc<<*ri ^<<ti <tt5? 

1 

1948 »TtC«l •l«H* flc<»l ®WSf 
«i^ f^rarr>Ht5i5t-<«fl ^Jt^ nw¥fn®Pr< 
C8f3(^ *ff¥ sjf® ¥t<5| I linwr^® 

'¥<rm¥ c<tt»f nrtfan, it'Ht'f, a?cw, 
»it^c®»r. 5fc^f^®l, ^rcn»i®¥' ’¥t8® 

¥£1l¥l8 C*lf®f5fC5r 'BTiitCwV 

®^wfe fst^ »lt®¥Cfl4l ¥rw£?1#, ft^tsg, 
«ft« *ttfe f«T<, C*lf%r¥l, &4C^1 ‘451^ 
f^*<f<®t»ll ^tC¥ »l'5(t51’?P¥ 

fe*ftf< >rti:5i ¥tff5T I «(tftP!li 

^tl¥t»l «ljt¥tc®f< 

«rt£^^5Tt9 nta^ ^rjtc'itPiwncsfii f®^ 
»T®tnf^ f»c*i5i I f«f4 ¥ft£«^f%5rt< 
ft*t?rt*r 

^ti<t*iraf¥tt*i cnt^it^f8«® JT^rtnf® fitt^R I 
*t3IC®ltC<s wummi 

®U2tt«C®t®^^ Wi rtWtl" 




e02 


•it*('a pwif*r t llH 


f^wt^ i9cH 

«rtf 

n-^rc»it^n*isf i ^ta aan 

’It® 55 aia f^fsr ^ta 



fn«i, #, ^31« 4af a^t’ft'®'!. 

tfl# gf®i (‘afii 'n faatii’ ^f«a>ta 'sj^^s} 
%aa^sf awt^itarta) sta 
cai<t cni^=i I 

ip^ 1^1® %ai’i I fa^sTfa^l^iiaa sicaf^’^l 


na^vfi 4^51 C4%1 lf% ait^ ®cas( 
ma^ 1937 nim 

^vfi<-faatca 'Bifaa'ta ¥i:aa'«ca®ta 
faaia ff®i®a nfaea of=i i ^aana 

4ta ?i-a^a •fawm® wt^a 

aaajtn® ®%a PiPrai^ata toa 
nanaa®*! '« (^aasta faaca ’Raaii afcaa 
'aa»\ a!taaf|3 ’fcaa*fl-faaas «lTt"f 

aFcaa i 1939-40 f«fa 'sitaft-fat^Hr^ 
ca^ta f^’iica ca:t’t’'rt’i aFca^i 

'aaa ’a^^siasta nfaaa fta cs^ajS ^a"- 
If^^atcaa nca ^a1'» i 

c»itf%i:a^ atftata watf^^ta 

at^»rta car»ita anata 4ta 4 catti^ 
^ta'i a3ca 4t^wat%a a^tcw 
(1000 f<pwt«at^) lltai^^tafS ta»at 
a>ftaatw fafH'® Bfa ^aa^ «?tacaa c“ta faa 
*1^1 f®fa ca^ta c^im ^a4l4 fiiaa: 
1569 sTtcaia cac^aa c^atlSa 

ferataa ^ i 

aitaitiat^a fais*f c¥i4 4^1%^- 
fai^taa fta*l fa^tia tfg'ft*! a^ajtnat'e 
acaa I f«fii atTfa fa®5ta *t1%a4:wa 4t®'a 

jfvf'ii at's^i '©tata ^ca •av^a 
’s:c*^a¥ %»!a I 




^i5*f T?t^ 

20m c^cv 22m ’71 31 

I 

c^rn?t^ 

3Tt?i f^f^^-iis 

«a?i« f?r®fsT nf«^c*r9 

T[fs ^) <«?r^ «<ftif ^f®f^?ifcn %»i=T 

^««ifif#jt»i jjtt'® lf®!ii-? ®^fl m. c^. 

C^'Sltfl / 

f^wtsr 2r?44^{5t« ^i»!t9», 

«'s^fjtr?! 

■-^i;j|1. fSiS 

s(t«(rc*i =^9t 

I (EfJitflf it3it*fa f^r«rc?9 

m « mm nf^rw feci^rc^iNii 
^tacrfl ^\m ^Jt*ui 
c»!^ ^rt«JJt« #Tc5f «tcwa 'bihsii 
’ ll*? f^t-tiT'stc^ «rt*f^« 

fc»,f^»! I ^-<ii’?!8 

*f1iil11 t5 ^ >IC=T 
I 3»|5H[ ^ti5l?5 ¥‘k^ 

«nm «r«T44^ nf3‘^t<- 

'stc^ 3|t<f'^CTi I 

nim ’?j=^’s[i 

♦rPw 1 wrt 

5t*l=»1 ■%^’i 


'e ^tcaf ^ti- 

f^CItf^^ '-qs^^rts 

¥rfltf=T, ®tfl mm ^t^t f2i:’fc»fc^ 
«t“f^»itfl c^rNT I 

5rc<t®taf 

Jlt<lf}C9r ^<(*f ’Tl’f(wr^j59 

^r9t*f5T 1 ®tf*j*i5it^fl 

?eiciiff *i?t «. fn. ^i^^ I ^stcsr 
f^f^w ca5%^ ’Tfn '« €fl%ff 

«i^tC5T 'sfa^n ’?«N-6fflg} 

n^c^’p*! ^z< mK ^f<rlf^ ar<®r®f 

'flcitwc^f »Ttcn?j i 

nfsfC^C-t 'Bll^ «il*ttft 

fi^n I 

1971 5ltcei? -ttft^rfwf^ ^tlg 

n*^c# wra 

1971 jftw? CJftcaij 

'f^zmm I 

mzw c«Jtca»i %A^u a*fRl5 Istcf ^a^ft 
ffmisr I 

55 ati aias ¥Jt^t3f ®N 

»rf«fta»iJMC¥ f^ria 40 ar*! «rtr«?fl«tst 

esitw c*fcfw ( 



23, nm ^sfiwMi-e 

'»i^-f5r, 1971 


^«Pt7 f^wtsf *tni^ctr« 'fli 

Clti5 31 m »T?'® 
SnP?'® f^i»i*T I nfs^c^n ’!'®t*ff« «i<Jt*f»f 
>Ti:ww5TN *i?ft-(:^5 3T«tnr«rT 
¥tw »r*^*r I 

nft»rctr9 

9!^ 1970"71 ^W 

f^f««f '« «rtf<f^ '»r^'?trw 

♦rii 

«rt?ii« n’>\^ c’?, 

nfl^cn 5}tfft1^'v«r >2rF<8&i fm 

Fif^i 4^«ri5li '« 

.11^^ C*ft1?t?|5 1970-71 

»rtt*i« ^1f5v Fi’nj^ finrtw ’r«rT ^?ii 

•fttai (!«« ‘®tif 's 1^®sfs<’ 

*ffaift?r«i»rti7i»r^^f «rftfsr^5^tf^if) i 
nfinrcir^ ¥fif-^^ 
« ^fflii I5 

TfST I 

Ffff^ 


22t-( 71 

15^1?, 5-30^1 

Nt?«t^1tl fil5t?r 'Q «t»!ta 

>rt*fC=^fl ‘wt*» « f^'ssfiJ* srtfn^ 

^<sn ^nsri ysit nfa^t?fl ’^tar- 

?31 f«f^ cnl'®f^9 ^C8i<f I 

^t'55( 

int9c«i c^ »r?r iftf-vlffli ^fs^tcf, 

t5 ^lt«fTl 5f<>rf5^ 31^J=5C»f w 

’ffaFj « »r?5t^Ff'®t5 *^?r 

oftsft^r I 

2 . 

’I's 1970-71 nitf^ 

'9 ) nf9^r??r 

c<ifW«ri^ c^t^ *rft*t5 »r«tir 

Frci^^tc^ i 

*(ai ^1 i 

c¥t^«fj^ nflKctf^r 

fKvIt »!f^% ^ 

1971-72 ntl^ W1 



1971J 

’^?c»itfci?w irw >i^rt cn-f i 

I 

3. ^ 

1971-72 »rtC«H 'S^Sr *ffi^C?« 

si'a^^ « jrt*ff«*t 
irrsrtsTisr g'Ftv ^tfij¥i 
*f?ln5 5T'»tJr 

3T®r’f*l s}^>!'35f«aFCJ( 

I «tfij¥t 

=vt^ff^f%af nc? «3Tt’(U*i 

2 

>r^[: 

<S||«rs?tfTSTt'f i^l 

^^^»jy(fir cvfjf 

ft 

^ntmarstN ^ij!3 
^»r^'^s«5T 

%TfW??^« c? 

»it<if?«l »firar 

1. %<rtnt«i5ar »lf5t1 

2. 

3. >?tf 


605 

4. %?C^5riTt4 

5. vfH«fj 

C\ ^ii%9r»^t^ \c^lnNiN 

7. ^9Jit4»rt'r 

8. fnai 

9. ^at«ftft^ 5i«?i 

10. I^c3fir^«}ta nt«5 

11 . 

12. cvfjf 

13. fn*v^ 

14. 

15. ^i:^Ht*(Jtf 

4. ^ fi(<t58T 

?if*t?f fatafsi nfi|5ICTf 9P[9ffW 

Sfm ^VCIlffsit9 *lf»I « 

^c’ftcnar’ft^ 3p(f?fv® ^y(| 

«ii:*rfl 5f«rt »i^'i'3l^aFW 's 

'«I 

nft^cffa pff«i 1971-72 nfWfl 

RnH-naj sr® 

(«yf®fea) itfc*f *tftac?9 r?*rt^ 

^^^rtsTr, 

C^t^, sit*? 

^t«fi >i^>i’sjf%vr*i f 1 

6. f^fH 

cntni^fs ’?i?»rttf 

«!55w •aiNf^-naj *'nK 

fsf^i (3rf5if«5 25.8.71 ^^r*n 

nfifw-tw «rar^«) misHi nwtn 


afflU f^if •ff^w 
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§1! 

7. «i9CTrw^5(f^#tfiT5ffpiT 
♦ff«?:??l 1^^si'5C«?l ^!?*TtC5 

srhffli 'Bifvnirsfs 'e 

'«r5;c*it?r5ra 
5T?’3nT«t 'srs!c*ft''r^ f^^rfr’f 
»r«t» ^91 

1. 

2 . 

3. ^wtwarsitsi 

4. ^flf«ft¥t® SI'S*} 

5. ftar 

*ff«^c?« ST? 

*ft5tsr ?ffll <41^ 'sif?t*r«tcsr? 

« ist?l ^^T^«tc*r 

’ITJ I 

8. 5r®Hf^'®t^«l 

’T'SHf^ **T«flH?E sTC^JWSIN 
si'5m*rc*F s 

^ifvcTfl *(f9?c?? «ff® 'tf^tdra si^sif} « 
»r?t?tf%'®tTt m 5sfnsT i 

dfcns r^®fsr f^«?i «f^wtsr 

»rcwj«rc^ 

»r®tnf® 

^^5 f^»fJT nf«?*f 


[ 241 if, 111 

tftBtcii i« *Ftc«r?i *r^cii 

sT"irf fill ^itcitssn sfw I 

n^*iic*r itirci ffati 

fii^fir ww Cl w ^c«tn ifi- 

fsfl 1C*T1 Cl, 23 1^»T1 1t1«. fiwfl 
'srirai ¥tif ficftf^« af?ftc?; 
<41^ nfiina fisf’i fiftw *ra 

^srcwriti 1^ ntiNti, ?tc^-¥ici 

fl®stl^1Tf¥ 1^151 fiTff®?! itijci 
•ff?it*ri ¥tftfi mHi ijti¥ s f^¥¥ ¥^11 
I -41^ >ri¥ti\ fec¥in- 

sfiic^ lfsi*fC¥ ¥t¥tl lltll 'ffl¥l Ititll 
?tflT ¥11 ¥lt1 iflU «Tt11 

«f¥f-r ¥«¥ I nf^ri 551 T ff¥i ¥ci 
ifiicwi ^tt^¥ fill ¥fiii1 

nfisrci? «rr®j¥ i¥n¥ i<»Titc¥ 
'»!¥«: <ii¥fwr!ri lf«i?C¥ iti¥fiiti 

«f3r wtitl I 

¥W4tW wt^ 

^¥C5aff*!ti 111 nfiicia I'aHfs, 
¥f*lf61 ¥ C¥rit'(J¥ ¥tf¥?t iflf^l 
»r?5r*f*fC¥ ^tcitsT 11C1 Ifiicfi 
¥tfff*r = 5 ^«tci ifi®f»fitf ww '«if¥fi¥ 
®im ¥ciii i¥jffic¥« 

'^t?n:«ri ’r¥ritfi^t^i¥ «icif«tcii w9 
f^fi *f?rit¥ «r«fti ¥m I 


' 


¥f»rr5i 

i«ffi fiwti *tfl* 

¥IWJtf¥saT^?[ 

1. fii^n^iff cifi 2. anffiir ¥H¥et 3. ®ftiar*iti 

4. 1t*ft¥t¥ 1S1 5. iwwf¥ flB 

«r*rri 


«5t5t? ¥t¥ 1^1*23, ft¥l ft¥f¥ ¥f»l¥t¥l-6 ??C¥ atvRSrs 4¥ «¥W1 
37/7 5»R, ¥fil ¥ t ¥ t ^ «r¥K¥ ¥^¥ | 
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NOBEDON 

( N-Acetyl Para Aminophenol ) 

A new Analgesic-Antipyretic. 

Effective and Non-toxic — Different from 
the usual (APC) type 

NO ACETYLSALICYLIC ACID—NO GASTRIC IRRITATION 
NO PHENACETIN — NO METHAEMOGLOBINAEMA 
NO CODEINE — NO CONSTIPATION 

Indicated in t 

Headache, Toothache, Cold, Fever and 
Mascular & Neuralgic pain. 

Details front 

G. D. A. CHEMICALS LIMITED. 

36, Panditia Road, Calcutta.29. 

Gram; SULFACYL Phone: 47*8368 



©til « 


^ 1971 S(?<II1 


[ ctf^wtc’t ^tapt« c?Jtt^ as«5i*r!^ ffi:^ i 

(rtR5r#tj^?i '®itc£j5H«t ciit^ ^'st«i^:^ 

’tr?! mu ^<111 cwtc’iw 

« «3etf%^t?j mm ^OT?Ft»i *ic^^ '3i5[*wtsf trffwic^ 

I c?rTc-nt^<t%s <*tf® I 


C^toW? 

»(t>»!'« W9* 

f^Btw *Tf»i c«^i ciffcf <j«it»r'itc^ 

«r¥t« >Tt«ri »rri wi ^ ctf% ^*11 vfll ictti 1 aji 5 tt«r iilt« 1 i<n 

I vitiligo « r5f<F^*THttar vitiligo -trf< Itut c»rl ’Itfl 

lucoderma %»l ■fC’?« ftlt^ B^lcitn Njff, 

awtwi fi I cn TO «mt«f-c>ra *« fifltfiif I 
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^ C 24-r 12*t W1 


fsit^-t m) 99, nu 
9tfl '»ltr9'^t9 *fC9 I 

»fl9tr99f catena 

9j^iiwn f’P^^i aarraa tiS, f ^’%h f^*r^^, 
st^r^a at»it9f5faf 

ijf^faitata w ca »Ttwi aft ai ctf« 

^a, secondary lucoderma aiC^t 
^?(1 a[a (l5f^'« 2=r^ fasa Jslaj) i 


ifiaasi 9jaai ^aa^twa'e c#ts( 
c?«^^a i^11 9raa ca C9ta a^icatn 

'Bica'Sfl aa cat^caa c^vs acaa ^*ia 
9i:sjfa^9 «}f®faF9i caai ata, atawnai 
jraa cat^a ata^a? ^aa»ij'6 ntca i 
a^^: aatw*«a^ata at5icaa 
'Q ^ai caia^ ‘at «ff«f®ita ^fi 
(lit 's^t’rrafaaF atatf^^ ^t®af1a mw 
ata^ cata aacai ai?9t»iajt^ 



1 at. faai 

caftscatm (Vitiligo) ^itwtaifsafl cat^a 
at^a catafe? caai ata i 


«raratap ca5%a caf^ ai vitiligo <«t 

4ajaia 9itc»itFj faaa i •aa «ft^^ra ^f^a 
w(catt s^catraa 4*9 -t«M) tatat^ 
araatit artat ajarn car®iat%a 
caca I aar®: <at caf^rata atsaei^a 
a<haf*ijwfa^ >iaa^tfaa atar ^'^a i 
faatfaaf ^apitia fa^tca ettotr^a atai 
9{taFt« ff¥a ai^nfat’aca ‘Sfafat atai ata 
at^ aisr cfta «rvra nfaa'^a act ai i 
naa mm ^catcaa aas 
<;ati»ia>t« ai^¥ ai i catcaw atal cat^la 


at?!taa gtw '« ataita ^rsta ^ 

fifata I 9rt»rca «aa« 

9f^ia tsRatatam aiar caf^catn 

ai aaa^ (White leprosy) atca afafl^ I 
«aaa f^, 1400 *^5tar a<at 9ia^ caia« 
A cata ^Scata atca fecarfa's ntc«i 
itataa a^t^a Pinita 
caf«tatcaa at«ai ata» 

caaa cat^caa «rtrt. c^afat >!tai 
cata-ftrwaa wtzw^ •at 
0it^ 9rata trac^ra l^aa i ftta aavfa 



19711 699 

^n «i wt«f «if=5nt«' a?Ms 

15 ^f^5i ’Tif® *tt«?t c*ifitf^H5 cir«titc^« 

r*r i 'flw c*iitfHW^i 

C^ n^»I wt*^1 cm ^tai 'ai^^F^tC'lfl ^TC’T ‘iis 



fea) 

Secondary lucoderma «tcn? 'XtWt’Pf^ai I *ttCf C^tlfe?? 
c«rtt I ^^tcw sl 5 ^ >Tn" 1 C‘< C 5 tc»r?r ’?!& i?cnc^ i 


fCfCH 

*frflC«tf^C'® «a| ^5T « 

cl, faf^ir 5l^^ir fa1%ir =?< «rftciw 
n*5tC'5 melanin, mclanoid, haemoglobin 
« carotene «f^f« Cl W tm atntlfsitf ?f 
iwrf, «1ifa *icaT ca»itfac*i« i[f^[fl 
Itcfi ?c«« 
c>i«itfaw3 nfHatrn 
ca®!tfat^i n?«!i f%« 
iwii I *rt*l cmi K<( til'll 

>n: ¥tc«r« 

I 


'« ‘Sfntfl 31"<1C# IFffl 

«rt»if?r¥ ^c*i I 

(?{*lt^CTI 

'fC’ip 

C*l*ltf^ 5 T (Melanin) ^Nf? I 

15 <81^1—(Epidermis) 
(Dermis) tacf 9 ’l^C’lN"^*fl fsRf® 
11 basement f%^fl itll I basement 
aiTia ^a^tl KfW 

sjftw aorcT^ fefT^cfa 
1115^1 (Basal layer) I '«Jffttf 1 Oj^Cfi 
artftca ‘cisrtsi-aflar^ta* fm iffe® < 5 l' 
nm amt 



Voo mm '«fwtn t 24 h ’If, l 2 *r n 

3 ^^ fPCol »jfSC^9 c«r?5tffl ’»tr?s ’W«T«r« c?topIasm-4l WT 
fpai^fn <2}«rf^'5 «»itT!rtr5!tJr ^tt*i 

fwc<, mtw C¥ift5«r<!ft5( ^«5f« I ^t^t9 c^f^itcsttinti 

*IW^ faffed ‘TtCf tyrosinase sitW 
I €ftK «rf« 5 c*(c«p 10^ 0fft^ I 4!^^ fpcat 


^iwJT-C9TO '«?—► rf^ 

..J ->* 


CcTgrrr w T yt ^b 

'^^na 




3 3»*s ft® 


’Itc^ *(tc^ 
’Bitl® liS C*|9ttCi»1- 

(Dendrites) af^»l c«(« 1 tC 5 lt'rf^fe ( 451 ^ 
ft® ®lij) sf^’Uftc^a 

*t«TK I ftf^ir 

CH# »I^<fJtiI *lt€fJ 

=ri I ui^ «?l^r®tc^s 

ntTwaft®i ^ c^3?5?, 

?^¥l® (ftc®ri) *Jts?c’fs 

t5^ I cf c^m 
=?tf*i® I cn «fc®^ 

I 

(Secretory) cat®!tf®« I ®l Cfriri^ftl 


« CJi<ltC5lttJTt*lC’|f ftf®® ’Fai 

tyrosinase ^*f- 

f?f®c« '« 'arftrc^c’w orcf? 

«r®J«C9 tyrosine ®tC*l c^ «rfJr 

esr^'f®* ^itftcan «fjtfn® ®i ftt®ir 

*iir ftcf nftcfw ®*ft®ft® 

1^51 c*i»itftsr «f®;na c*i®twi- 

c»Ttc*f I ftf«jr «r®i® ^c'®aRt3 

afCTfBcsffl ¥C«i cK»!tt*rr»rttc^f «it®j®- 
^•1 c5f»iti^tc>TN cn^ *ff» 

’sTllC^tC^® ®’'5 5t1 dcndron-®« W ftlf 

c^a «rtc»T I ftf®‘fli 

f tft®tr® J=f «?faiiFtW9 

mnj ¥cai 

afW’f ®t*J ftn ftf?® *<11 

cjjutftn^ ciffa< i#ti ®rit«T 

1 ®t® f 

Tyrosine Cftf 



forw, 1911 ) Ctf^RCltC^ 701 

?[P«twl « m w# cw^ri ^^rcs?, cwtc5ttpfrt*ni^ 

vq«r5f'« «fts»1 ^9 ft I Mason, "?*« fit?«nc^ ^<,^9 C*l»ltfttsC« 

Nicolaus. Prota <2{f9 »rC99^ «rt9t9 f|»!tC9 ^fsr ^!:91 C*{»ltWtC’Tft- 

melanocyte 

c^sflt^rs ^iSnf9®ii5r J%<i *{« 

C^C9 «{t(:?F I ?C?IC^ C9, 

^t9l ^C»! 

«[9l C9^tC99 W«m9 C*l»ltft!f 9s®tt»T^«9 

'H^c-s 'Hi ftniTt^- 

?5t faf'Kt? 9®ir99 ^t9>rtc»rr9 wlaft c??5t^ 
C*(»!tftl^9 ftsfl ft9faj« 

^9 I «{t9 C^t*? IftflC*! ^tflntCsiTfl 9JM'5 
CW^5t^ 9<hf»ll ( «l<f^ C*iaitP^CSf9 
'«{«t^’8fftlS ’rt‘t1 9^ 91 'il9 ^tf9¥J9fft^ 
’Ftc^ll 9^ ) 9|f9’S| c^9l Tm<S ntC9 l 9TttiS9 
c?^5^ n9^'9'1 aff9t cnc^—»<. '9 fi 

MSH (Melanocyte stimulating hormone), 
ACTH (Adrenocorticotrophic hor¬ 
mone), Progesterone, Caffeine, Aprcso- 
lin, Mesantoin, Mersilid 

9f*it9 a)f(:3j sffjc^tn? 
9Jtnti:9 W csr9, «ir9 <llt?9 ^9C¥ft99 
9tlC9 ft’f® ^t9t9r 9't9—Nor-adre- 
naline, Adrenaline, Acetylcholine, 
fi9l9 9C9l VC9C<9 I C*lt^1- Serotonin, Mclaton’n, TrHodo-thy- 

?jB^tC9 55t9Cf C9, tyrosine 9^tapt9 roxine 9^9519 I '«I9« 9t9!t99 C?C? 

DOPA DOPA-Quinone -> DOPA- ‘flC99 ft<r9*( ¥91 »1«9 

Chrome-> 5,6 di-hydroxy indole->indole ^ ft I 

5, 6-Quinone nffOTfl 5(91 ftC9 

^tt9 c*(5rffti;59 9 i*rt¥ft'® 9[9 1 (Melanocyte) 

«W^ •t1rt9 ^¥lf9¥ C9Vft¥ *r9tC<9 

eitr9'^t9 9C)?, CWft « 9tC»f9 9tft- BerzeUus-49 ¥t<fftl 1840 »it«1 CW 

ft¥ 9^1 « hft^J >!11¥ «tftm W 9?¥¥t9 ¥[t¥ nlV f^tr9¥ 91C«9 

WH1 W Iff ft I ^t99Jt*ttt9^ (9^*99 •fC9'« C*(»!tfts( ^’^z4 ®lt¥ W 

¥19 9rc99¥lWf »IWJ 9'5nt<¥J mi 9tl 1 ¥'«ftt9T«f¥, C»l»ltCsrr»lt^^ ^9C¥lX91 


(' 


KU 
I I 

” 7 - r7 

y.^ E ® 




o»*rcear«;n% 

^sr!rR%^ 

rsjWTc^FRisj 




t%Q3 

cw^rnaiTTHnsr’ 

X=5[iei 

3s* 8 ownw-ew' 
l3ie^i9l9T»ir»<!i 
mat¥) 

tyrosinase 

^TyjiY>sine -^DOPA^melanin 
4 

C5(»!ti5(ti»rt*i 49^ mtftsf 
4ft9i I 


702 mmfmrn c 24 -r 12 ^ 


'««! 

=*I1 vitiligo c^lft 

Kll ^«!|T 'Bftaf «r<K 

cwtcJitnt^c^fl 

^C5l^ 

f^f 

f’^9 f»T^tC^ tg*|^3 j|>5jsji 

l?sr I *4^ 

R^s^s*} u;?F?i*jir sic^. neural 
crest C*l9ltCJft»rt^C^« 'sitf^^f^r 

« «rt^« ^.'qi mw tt^i '«f‘^t«^ 5<iuci 
’t’SH I fiig- 

'Sa basal layer ctfca*^ uqg j 

«r<!rc*}t«‘ «ft?iifff sicar «itti|!r 

Langerhans fl36S). Pautrier (1928), 
Zimerman (1946), Mo?on(1948), Fitzpa¬ 
trick (1952), Szabo (1954), Zelickson « 
Hartman (1961) er-iff® ’iPiDl’if I 
'®t^t^1 '®lW3 Aaron L^rner-'e 1955 (4i?t^ 
1959 f^f%!r « T^l 

C^n cartstu*!l 

f4W|-^\ Arthur Allen, 

«ft«ii «r«ftc*rj '«rs;^c?f 

4f9c?5r w »ic«f '««55f 

wtfll «(<fc«(t'5‘ fiT'^ q^l srM^r 

I iflMti 

ir»i, f^*<t»I W mast 

cell c«trv^ c*f«itc*it»itl^ «ri^C4ftt>ra i 

atrata^, *ic'5sa »icf« 

f#l neural crest CIC^ C^ntWt- 


^1^*1 <ar«fc«r 

«fCil 5!?5 4| C^T%- 

c?itcnw I 

CStC’lfl ^4ftc^j3l f%r«C® 

«?sj*it*T5ti:n^ =it5?t5T *5?® f^r®jr 

c*fc« ¥»! * 11 ^ f> 

'«rt^ 

c^rci c^, ctf®i:tit?tJir^ 'srsc-ia 

^fh<FC»ira vcsf 

-sita csjaitl^CJ?a ^si*rrT?f« ^1 

sTlitc^tc^w 

3T^'«ff1?f®1 Jjf ; siS'i 

«fST^C« C»19TtCJ?tC»rtt*I '« 

*Tf^® tyrosinase (Enzyme) 

fs?f&i55^1 ^1 ?P^®^*rsi®t« 5fn«rtfi4 l Block 

n%r«c® DOPA-?r •rfl’flT 

f^»TtC^ (Negative- 

reaction) ’I®!®! niSf «tc^ «r*it5 

^TSi®: c*i»itCJ(t’Tt|tf sTt^cvtcsiw 

^1 im Wfzqf 

gene-45 «r»fC5? 

«r5tn 5r«rs'•a »it^f 

<«■«(!?« 7^-^i 5i5g>r^51 '«itw *f^« 

W5I. sic^r 
*45^ <49^5 

4«rrf<fC5 Pifftf^Ra 

?rvs cm ’qt?} f5^« 

^C5 mi ^n’?tfn® 

^ ^C«lR 4<rrc!» ^csr«f VSl 5tse^5 

^C5, fqc-l5 <n5 ciir®C5tt*fa 
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'Iosifs >rrw '»f«rt«pl'5fc^ i 

c^^^— 

(1) 3i^3Ft« 

f^ta :—^t«*f'5i«n 

?nrf c«Hl5i:?a ; ^tfaif- 

c»tmcaH (far-t^®: ?f^^j3iF, 

'ajcm «i«ta5ffs?^ ^^c<5a c^tfa^cat^T 

^{ 8 ^) <i)a^ c*fc^ copper-iia 

5TC«f i CJit^t^fiJ'stca 1945 

5!t»l 1965 JTt»I '^C5T^ f439t^- 

faaci *ffl'»Fi istf^iact^r i 
^ ait5 ( 

(2) Endocrine ai 'si^:s?|'f| >5rl%ff 
:—Addison-(i)a cat’T, Hyperthy- 

roidsra, f<fa4 catt’fa >Tt«r 

c’slf^catc’fa 

ata*rtir ^«s*rf% t ff ^ <ii^ stfsit'Tr 

(3) faafeitalS®:—c5iaitr*J3T-fa*f^^caft^ 

afrtafji^ ai toxin“«4ia 
'Bfa^trJra uq^ ^*r^tnc=?a 

C6^1 I 

(4) :-~Arat=T^; isaftaf '« 

oar^wtn ac»! 

»aacn« -Aa ^rt^f ^iia a^ai 

ran I 

(5) Autoipimunology :—ars* 

C*l«lt!5f!T-^tat?l‘ antibody fa^ratTa m.‘ 
>rat»i <it^ '3?af a^ai fcata? I 

(6) :—Aitc^ffiFar fastca 

•«^ ^aar's 

jjfffaf draatat^fj aw ^caf5« ija i 

«rwf«rv catwi faatf%¥ 

« nat<at5|f!¥ •t^caa^m f«f%:« «rtif|f 
(Peripheral sympathetic) 


'stantarCta^ta fajiacas tnj^c^fc’ta ’ftaa- 
aicn Ststa spai i ■stag's: '"rttai 
a9(1 ?cacf, sympathetic hypotonia 
cholinergic nerve-iga afa« 
cvtH ^1 c^ta ^ntca ca«itf5ia 
^«>»ftawa ^Istfaar fester ajt^^ t 
sracafl ’«rRaFatajta 

ca^tf^t^a atca at>rtafa<r *r?t«f 

(ata faaa qicacf) w«s ‘*1 

fai vea I a*il ^cacf, af^a®: 

caftm '®ta MSH (Melanocyte stimula¬ 
ting hormone)-iiia f^ai aai i^afa to« 
tAl ca^ilf^a ^<.*!t?a ajt?^? ^us ntra i 

cntf^catt’ia ^'v’T-’iaitiaa *rc^ ’«rtar 
n<« ca =a^»i m ar^artfa 
^carf, '®tcaa acaj ?T{i-«ai-»f^f5tl ^^’5 

at!?caa acatcatn 5Ta|ij{ 

?cai^ I 'aifaa''®a <sr^acat*tT 

facafs^ fata ¥C8i <4^ »rtata caw 
a^ ?rcaaf if’ar 

aaitcaa a^f«ra^< acacia i '®tft'?1 
^c'ja f«1%c^ «f?»raittaa 

flat faf%?r ^rcaacara «f1%waa wrat Aqftsf 
’«raf«f ca ^a mnfk *n«ai cnci, ^ta 

¥9!t¥n« ^Htajsif I 

a'»it?wa «fc® «ikai »Tc<r 

«rmafa I ^1# ^8 ^aata 
fafaaca »ia^ta aratata afai «{tattaa 
?tfaa « aafsr a^ai i ¥ta*l ^f^acarl 
'»(tatc?a c?c-r cn^unm «rt9?Sta 
cac? BWtw I «rta af cafartaftw atsia 
>ratcafa"’jai »Tt«ata acai firat^M fc% 

vwKi? I, capiJifarrw ^t^tf cw^n c#|s( 
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ftfiin ^tc«t *{finf«« fVc^ 

<iif5rci 5i«u:i I catr«r« niiw 

*r^« aracf i 

ca ara^ta , 

^1 «rta -^laiftca f5»i clt'^ata^ jrtfsfq i 

ca »i"^<icn aii 5^^ i 
cspcaj^, fat-la's: ^if^aj'sta atai 


ftif^^.’Tti ?c»i af c^cai^ arsrH^ arw 
•rt«ai ata i 'satfH «il ^aF»^ «rtf«a 

*t-5tc'S'6 ca ♦•itcfV-t*! itfCf, ast^ artatcaa 
arTtaa batata «ivatt*i a^aptf® i c»f^ »ra 
a^« ’lattcaa nca 's^aif cawa 

wtai c»rt^, c'safa «itata wi^H ata 
fa waaf cal aa aa^* 

a^ a^a feTi;atfBa5 aca, 's'sl afsitaa acv 
aaaataa aca i 


=rr^ 


a'^ata ^cn atlataa at«r «fta aacaal 
afa^a «[tra i ^aa^a '^ata atlacaa 
atai f«?faa ^taai aia^la ¥ca atf^ I 
'atattaa ajaattaa? ^aca ata «rcata, 
cal f«ffaai5 «itaca ? 

atlaa aacai cata Pft 'attatsai «faata 
^ca ^rtatcaa 5 ^ faaa aata afaara afaai 
at^ aaata 1 ijaa's: ^’^ta 1 aaa 


cata ^ara «raat ^tsR «otfa® «»Tta- 
cata^aa acsr fafapai area fafSpata 
afcaa fais^as ata ca caVa a1^« vt, 'sti 
uB^jra I ^TTtacat^a aaa a^^a «ajtfat®a 
aca fafapai ata, 'saa «^^aa ««’^ta 
^«fa fa, ^sifa^fta ^ara ^itfac®a 
at«r faf#ai ’vta ^sra 'S’&ta ^«fa ^rai 
^ataaaaaia— 


CH;CH50H+HC1 ^ CHsCHaCI+H^O 
(latia cjFtatl® ) 

CHjCHsOH + CH.COOHaiCHaCOO CaHs+HgO 

^sfa >i|strta 
(^atla antfacll) 

tflata «ftaai afaatfawa {Polymcrisa- atatcar afa c¥ta ca\taa <4¥tfa¥ w^aa-aa 
tion) W nfinil* (Poly^ier) ft, PfH ‘’i't 

>r^w 'itr«Pii I C»ft c»ft ivi ’*''»« w c>i» Sw®i cfttit oiVwRi 

«<Ef ««. >pinw» ■*»» ftMx mm cN»T|ii clTfoniftr, 

caat atfi «fta. ata a aiteal^fw 
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^*rt« ^ 

'»t^ ^fftsrrfs- 

csr"f5T I «rf#ftir '^t*rr«r¥ 

C^ n?t<f5 ^fll® Iff, «lT=f ^»ii 

•tf9T^ I 

5^t^*isr ws c«rr»T m 

c^c^s ntw, uiTjf I 

^t*ltc?ff SIR 5Ttl»l5T 

srfq ^C“|5| <ii¥«^*r 


trt^<r aft^? « 

’?r«rftf4¥ ^»ts( *it351 ijtsrmw »it«f« 

nrs^f*"® ntw I 'sf^* 

"8 ®t^a([Tt^® mvf fiif^ 
’Bfitsit^® afal I sftTfa'T®: ®t%- 

(Hexamcthylena diamine) aia\ ®t^- 

^itr>T*T f?»rfc^ »tTtfifn^ w?ta 

^ai I fafipii ui^®tca[— 


NHjCCHg^aNH, +C00H(CH,)4C00H--> 
C^aftf*lf^f^=T '»Iltf®Pf^ 'BIJtPT® 


NHj(CH8)eNHC0(CH,)4C00H+H80 
•ulata ^{5 ai*l JTCf ^tw tc*t 

NHa(CH9)eNHCO(CH,)4CONH(CH,)eNHCO(CHs)4COOH 


^?<««i‘a{5 f^csrt »rc«r 

faOpai ^C9 '« 'oit*r^5f 

«wr^?a[ *ff9i*{ta <£'^ 

'swR? nf^sitai^l 5»t^»i5r ’T911 
fH*jn'r<ii ««^i «rw% »r^mn 

^911 •rtra. 

« ^itf®fn^ «utPn®?r af^?r mni^ ’Fti- 
®a*ii ^1 ’Ttastc’^T 

« fafaFft? 

nTf<c^ caw 

f^rta fW ^ nftsrfattaF a^ai i 

*rf»i*itf«wf5n:sra ca\»if5 <4 ?f{B 

fawa ’WTT <*w ^ atf, sTt^^iwa 
ta adw i ^^®tca 

fe«»na at^jfaaf 'e tb^?/ 
awaa'^^ti ^®fa vH? ajaatcaa a^wtar 
i5ia nc\? I m wta a^atata artw 

®i^-'®art^® ataf 
n?t< cantrai ^a, ata wcw at^atai t 
® ta fk^i ^a I araatacatnr 

fapife art»iarf a«n aa ajt^ at^a i 
2 


®a»!'8r?iata n?t«f{Bw atfa^ caV*tw Ftrna 
atatcai ts fainca Ftatw f«fa^l 
-f®' ^ f«g^i ^at^tia caf^ra 

«itta I ca-ra ’?cwa a® '« 

F?f5W aa I 

a’Fcaa '*sffca i caaa— 
5rt^aa-66,5(t^a!5r-6io <sr!f 1% i 'sca atafaa^t 
at^aaffatca ai ^ta«i ajaata arfa, 
a^ai at^aa-66i «ji^ at^aa-^6 ^afa aa 
^urfwf’fv 'srrtPi® -sita ca^tfafaf^a 
®t^«iJtat^a caca i a^a a'® aa^iaa 

atlaa ® anca, '®tc?a aw; a^^•^a- 

66-^ I ■ uq^ atfsfa-es-'iia '■rtafa^ 

'saa 12000 wca 20,000”vaa awi i af? 
01 ^ «tf5\«tJtat^c®a ^Ttnfa® 'ewa 6,000-'aa 
®a aa, ®ca ^a at^«H aai aa 
ai—naa ff, «rata ^fftataca? ’a®ta 
«it®tca ®ai .ata aii inata 

ca artataa ^tafa^ «afa 6,000 
cat¥ io»ooo-«a atar a[a, ^ttaa 
^tatw «?af^ a^a^® ntaifa'® Wf 



706 WtH ^ 124H 12-r 


155 1 «Tt*r^v 

^f«r 20 , 000 "‘H?t c=!f*}t ?fl, ^ti 
«ftir «iJr«?r nc^, ?rt?r 
«rt5 ^ai 

¥,? sn I '»r'5ii? 'srtsrtc?? 

«fnt®r4\? =(}^5ic5T?r 'esr^r 12,000 

c^i:^ 20,000 -*ji5 ^N 1 J 

^?I^t?J JRI c^ c^l^i '*(5?- 
ntc^ 'Ofts 

fjll%^ F51W 50 I «q^{g 

^it^^ ¥31 i?3l ^t*rtc»f3 3T«¥tf3¥ 

^^31^(3 «rr3t3?4l3 

^t^'SIJfJltlsr ^t3 1'02 (1 ! 

1'02) fsiftn ^«f3 ¥31 ^3 t<13^ '^C« 8 rr¥ 
=rtl»fc!i3 ^t*ff3¥ «sf5r «rt512,0001 
»lt3t31^: 5ltl»55? («®tr3 ^^5f3 ¥31 

C’lC^l'e ^ai¥Cai f¥« >«^rc3 ^<sf3 ¥31 f3 
511 I ¥t3*l a8^tC3 ^^r3 ¥3C»J «}Cil¥ 

^3*11 335 3t3 mW 3t^91W3 3t3 

'«l¥tBtf3¥'®tr3 C3t5? 3t3, 31 3t3t3*t C»ltt¥3 
«ft3t'«3 3tlC3 I 3fCi^t¥, 3¥f%3 

3fl 9l¥T <fl¥^, 'S5[ 33t3f3 

«1331 3T3^tS ¥31 ^3 31 I f tsl* 

3t»1 f^’flI3 C¥30 (Phenol) 3J3^5t3 ¥31 
33 I ^t3 Wl^ =3llC¥tr^3rt3¥ (Cyclo* 
hexanol) ^3 I 

^t^?:¥ti^irt39i 3lKl¥ «rjtf5n:®3 3t3i 
3ftf3^ ft3 «lTtf®f^¥ Wtf»r5 ¥« I 
^I3‘l¥lt9! m •5^»li5 C^Cf 313 I 

31^33 fifwi:^3 ^zw «n:3t¥^3 ^18 

*fi:3r «i¥l 8 ^¥f3 3t*ii, 

C3H C3¥rtf^Rf*l3 »t^3lTt3t^3 ¥31 

^3—^Ttf^¥ ¥ «rTti;3t^3t3 


’Ttf f3fw51 ¥13 (Adi- 

pamide) ^¥f3 ¥13 I 

COOH (CHs)i COOH+ 2 NH 9 -► 

CO NH, (CHsU C0NH,+2H,0 

'¥Jtf5njt3t^® I 

<3^ ^Tf®*fTt3t^®r¥ ¥53^i:¥3 

’Tt¥lr3T f3¥¥ ¥31 ^3 ^3^ «0tf^rni3t^- 

(Adiponitrile) ^'ir3 ¥31 3[3 I 

CO NHj (CH*)* CONHs-> 

CN (CHs)^ CN+aHsO 

¥[ltf®rnt3tl^tt¥ 

•3^ «fjt^cnt3tl^t^»1 «}l|tc?fc®3 3t3J 
C¥t3t^ 3tlc5^ «r^3l f3t¥t^3 
¥113=® ¥31 P I ¥tf3« C5Wtf3f3f33 
5tt¥Jt3t^3 ^¥f3 ?3 I 

CN (CHj)4 CN + 4 H 9 -- 

NH« CHg (CHs )4 CHa NHa 
<33t3 «lteit31 '«rtOt?1 ¥TC3 f33r3i:33 mW 
'¥ltf¥fn¥ ¥Ttf3¥ '« C¥'^tf3M¥3 ¥ 1 ^- 
«ljt3t^3 f3HtC3l ^3 *33^ ®3*{'®fei <3¥ 

3r¥ f3fil3 3tt»l3 *13*1 (Nylon salt) 
'¥331 C3¥tf3f3f33 ¥t^¥Ttt3lf3St3 ¥1tf¥- 
C'3i8 (Hcxamethylene diaramonium adi¬ 
pate) ¥31 ^3 I 

NHa (CHa)« NHa COOH (CHg)* 

COOH 

*fC3 <3^ 3t^¥3 ¥33C¥ nfil3t3t^ ¥t3 

3t^¥3 «f¥¥ ¥31 ¥3 I 

il }33 ¥11331 3t|¥3 f¥, f¥ ¥tC3 «¥¥ 
¥31 ¥¥—C¥ 513t¥ C3t^fe i3¥8l 31311 
¥3t¥ *ft3*lt3 I ¥|3t3 «33 ¥i:3¥1?1 C3t3' 
¥1 ¥tr¥t531 ¥81 3t¥ I 

sitl¥W3 ftcin ¥r3¥|8 ¥1 ¥tr¥,3t3 
mw «33 ¥¥ ¥3tfl I ¥3 f¥f^¥t*r ¥¥1 ¥l 
t;3 C3^l nj^l ‘fet¥C¥ ¥t3 
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«ff5 ^ f»ftf ^ ’^cai 

nftt® c»c^ f?i»i 

'BTttsf i 4U ifta*i. *t?t<few 
‘^W»lt^'hI «l«l«f»I 'Bitif 

w *s:iFt?r irts^nf^ nti i 

=ft^9i5T iSj-sT-ff^ ca^ 

ca, »r’j'««fwa l"ntc^a «tcaa csa's ^1 

ntca i sitai 

c«rti?i ?f^c^ fk^ ksTa« 

ca^ 'ewc^ra 1%faa ^urc*? f'Jica at«ri ata i 
5(t^9?caa ’jjisi firra njlatafi^ ^t*f^, 
'Sff ^®fa afai i srt^^rc^ra ^ta 
facna '©“I i?c*is ’Ttataa '8ia=afa 
5% '^9[ cnta*i aFar^ *ftra \ ’?ta*i s^tl^ic^a 
^«ta r^^ca m «rca-t afac« ^tta 5^11 
c^mw 5ft^«iE:aa ^«fa wtatft’f? aiftata 
ca^ n*ia ^fi 1 t«a 'Bit; «: 114 
^rfa^ C5it^t?58 ca-r ^t»!t 1 aftai 

'Bjjtfn® «aa fat-ia fa^g a^ai^ 


•rtca at I fVai laa wtprc® <415 fatatfii^ 
fia ^rtPr® « ®t^«ritcatf^ata 

at^cstrsFtat^® ^®fa 35 a 1 sFtcaa 

<ftta 'Btfa^s® attcari aFafaaf 
'ajTtfn®, fip’rn, f¥a»t «j'?r«a aw 
‘4jaratcf ^a 1 att*itaa aar f?ta 
«rat? nfa^tPi^ 35 a ai. cn «rc^ 
'BT’ffaatft f^^rtca -aa araata f^c^rffcsi 
I «ca atlacaa ajaata 

asaata naa «aca#^i faaca «ia ^rsft’f artvc® 
aca, facia®; ^paata aaa i m iaiat? 
250*0, ®ta 1% ^aafa aaa ate® ISO^C-^a 
ca^ ®ti castaopca ai p, ®ta f^caF fam 
ii'j atac® aea, ®i al aci ’faata 
aaa wtat^tn^ ^tea 1 'sitcita «t®tca 
at^icaa ^tfaa al aai ca m9 a®ia 
a'sa ^c^a 'Bitcii ^f^ca ®ti 1 at^acaa 
aftat^ti? aja^ta a^aata aci c^^ta «tfta 
B^cati Vi ai I 




^jfalta ^itai^Hii aTi^atce? i hwtfacatai 
aaciia—'^fa^ta ^tai^t'eata aai ^^-atfar^ 
at, < 4 ^ aaa b»ic^ ’^faa^a afajfti 
cac^^; ait«r caca «rta 5 f?ff»nra 

aaa aca ^Jfa^a araataa afaa^a a5c^i 
aftaa a« ^faft aVea a^a acacf 1 
^taaa 100 fafaaa a^a aca ?fa?fc® a? 
araaii, fiai <4aaa ojcaca ^ta ^ai 
< 5 ®!%flaa a?la»i caca ^rtai ata ca. «aaa 
nai f^a, aaa ^«a catatefa aif 


«f^i i^atca«rta® f^a (a®^a ^wtai caca» *at 

^ata 'ataaa Fta ata «iaaa aeacf aa^ ¥ta 
ata a*5t?aaai ®caca aa\ «rc®ja atca^ 
^fa^a ^ta^t'sata '®^®a afaa'Ia ac5c^ 1 
aaa < 4 ^ %at? ^<3raa acacf, ®aa at^a 
catata it®! aa*> ait®jca£® sfaatia a*i*?ta 
^car^i a?tata aaa cafatcaa 'jjafa 
atfaa a^taaaai ac5c«, ®aa afataa araati;, 
acati fea» « Pra® 8,000 caea 
12.000 atcaa acaj a^caa fStaatcaa 
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I *Sj »T*|? % 

12,000 «rc3 

^lc?( ^^9 '« cw «ik*t 

^Sttl ^C'® ^TF I ^'^SITC^T 

«^t5T»IJiI««[ 840 ^’f*{||c»lfl «ftf 

640 ^t«rtfl nfaf*!'® 

I C^FNt'Q 

c^■\^ 1 iitlcjjfl j{® I 5?t?r 

«ft^ai:*i9 'qta^sf ff^ ^tc«i ^a«« i 

*ff*Fl c*i^a «tta 5 f*if»ia^ nfaf^i^ 

"Itsf ^atat«ca I 

^ata Ptaata f^aatcp «i,5f¥ff^'e 
n'Tst^rn’ra*! ■, ^ata ^ta ata 
'« 5ta ata cHa aca1^*^ i c^pa ? 

^ata ^c’ta ^ ai c*fa ?ata ’ata«l f¥ f 
hwtPtc^ai ac^i^r, at®tn 
’TTtc’ra st*t ^1 aMc’ia ^®t*f 

5tn aHfail ^ata ^c^a ’^a^at 'Bianttaa 
^ta*i I ’SfJ^at^a fl^caatft nfa- 

a^iaa ^taa «rt?r®a^ f^ata acai 
5a>fa« aftf tl nm i 

(1) afa ca^ •tfaatt‘1 ^ca 

atrap, w at®t:»ra «pt4a ®tl-'ajajt^® ^ra? 
cncaftij ‘aa^ feiaJ ?raf!|9i i 

’jfafta §*fcaa %atc^3 naa ^«ai 
■at^faaf i ^t?cst f^aatc^a n-stanjraa 
'stta^ >i^a ^c® ntca i 

(2) ^tata ^ac^1 ad&a ^cn, aaa 

^tafCfa a^ a^ *ft?t^-'^®'®f5i >ica^®fa 
fcas a^ai¥, ^<ra a^ a^a m\ at^a 
»i^"*fc4 ai-^mi f^aii alp 'iic*T 

atistPia ®it-«i’j[tl® 5fc>r nt^tar 

^taftai *aa’> atp 5 tn *ft«ata 

a'c*! ^ta 3 t!^® atcf, 

^ata aa i 


n® 5 ftfiip aia ara rffarfla 
ca ^faa^a acaca, ®ta ataa ’ri< 

%, ati^caa c=fta fa»i an 
traa^s ar^tatp ’■rWa^ *ffaa€caa mw 
at5;a^ cata aa =a"tfa[cn atit aca i 
a^ata a«T®l « fawfcaa '«t<2f9ff®a new 
new atsa 'jfa^a wnataew <iiw pa wfa- 
a^taa faea? ‘iiPtea faca 5?:new i 

'wea, ^ta, 'wwalcw atsja ca faat^ nfa- 
a^caa fat'W, ®te® 50 

aaeaa aeai ’^fafta «ttaav'«ai aae®i 'flaa 
nte-^ area, ate® atweaa wt'srfaw «?taaat®1 
acal'stea faf^® ^cai 

atai ^awtfa^ na“\wi-faa^wi 's wawta- 
atata aaai nta ent^twant 4a\ cnelrena- 
ca’tai 'aaa^ ftn«iaa''»tea ^f^ata ata: 
a^new ^fa® wac^ 'aa^ ^fta^t'satew nfa- 
af®® waeil i fwf ®1 wt^tw fa^fn® 
^ata wtaa aeae^--!|f^% ^ew ca na a^ 
a® nfa^psiai ^te® cnwai ajew ai caata war 
fBwr m ^c«f, cnwfna nfaaf®a aeai i 
cne^rfnateaa nitea at® watn^tena 
«reatwca «fcnw ca-rl ^ona nt?tai awffacw 
®ran «ttwea arWtwfa® waata war fewi 
wae^a i nta[tata arntwcaa wen 
^iftw n^e-ra «ita?twata ca fw ^aa nfa- 
a^a i[c® ntea, ®i wwat®t®i at^s^tai 
ntiptai afa^rnn wea'sei, ®ea 
♦fp®a l^eatena ca*r®fn ^^anrfeaa a® 
fatataw aea W'?ca i cntf«ea^ t^faacna 
fe®aat^ aatafn «r<r<. nticafaata a?t- 
'9fnc® (wa, l|®eafn w cm) awea «rta 
aa atn ^ata wea wtew i a^eaa cwtn naal 
^wataj war cntfwea^canafa‘uaanlt- 
'wftew afar wca cwtnata §ewe« wtcai 



709 


1971 ] <frfli 


^ *n:'f 

4t5»»IJlI'83 tff^W CnfZ9[ ^5tc?a 

^ci. ?5^?f « *ff*6si 

nrv ^1 w^c ^t?*i 
»it^c^f«it?r wti? 
vru »f*iar c’it«\U<fl 

55*1 *ff55^*r I ^<35 '«ftc*lf5¥l ?C5 

’i'9t5 ^t»il'?f5 *(« «rt5 nf^ 

?C5 wi *its?i:55 

wcsl 5^*iti:*f ffi(*i «f*ic^c55 

»lt^tc^j 5? fe5f% »ft5*l ^51 

«[C5C¥. <^15 wm *(t5?C55 wi*l?Ft5'8 

^5 I ^fV5^5 f5f«5 orc-r C»!C55 

«fi5t5fi5r «rt»i, f5»\ C5fi^ s?f^5 c^ ^rc5 
^f^CT[c*r«in ^tc^ «itcn c*r ’ff5»it*i 

^*1 5H5fCn 51^1:^ '®t5 C5C5 

C^“1t •lf5*lt*l s?»t UJ)^ 

'Sf»»t-f5 C<fC^ 5t*^f <5 ?C5 45^ <jq5 


’FW ^1^5 ^ffl*lt«| aF*i»r; |f% nttitf I 

•f?C55 «ff®f?s( 

C5-r *ff5*lt«l ?t^*T ®r^“'»?5rt^® 

C*|-ttCi^ ^5^ 5tl^^tn WC^ I 45 fC«^ 
5tl5 ^^-'«l5rf^C®5.nf5Ht*l 45\ «rl5» 
^t'S5t5 C5 ^tC5 C5C^ 5tC% 

'«lh?l ¥51 5rc^, w«1 50 55C55 

*1151^ <5fV?t5 '5i:t5^*t«i:«i5 <rt5 

fj5f f®^5 ^<S •im I 4^ f%s( 

^'3rn f?*15tl?5 ^’1*Tt5t55 ’IC^jt 5CSf^ | 

¥rcafl 4^ cnc*!^ 

'« f5lt91 nc»l « 

^’5155 ’fft't® ^■C51 

^t55t«5t5 4^ *}f55’^iT PIttS 
^5«JtPl¥C55 ¥tCi| 4¥^1 f55t^ >T*l^l « 

'artists ¥t5*l S^C5 ^C5 I ^tC'T5 ^UV, 
<jr«l’ft5 ^5'3[tei5 ^^5 4^ ^t5ift'«5t5 

'2ft^¥*15T 15 ^C5 *11 I 


^*lt¥-f 5 ® 5 tC 5 ‘nC 55 ‘lt 5 f 5^5 5 t 5 l 


5^5t*1 «r5r5t ¥rt5tl?5 ^rcait5SJt5 f555- 
5t f¥ ^tC5 ’15t«r'f5Wt4t51 ^tc*r5 
^<0 ^tC¥*TI ’rKf«f-ft«lt^5 

n5^Tr«rt5 *it*r5 «?t5 

>l1w ^l»11 ttl55 551 51 5aitr« I 

f5f«f ^t55C55 f5f%5l C¥^ C5^ 

¥<t1 5Cat, C¥^ 51 ¥5 ¥51 5Cai, '¥t5r5 
C¥^ f55Jl ¥51 C5^ 5C»!, ¥t5¥ C5¥t¥ 
'm ^t5t5 C5^ 51 1[5^ if«1 

C5¥tlW5 C»lt¥ I ^?¥5t^ 4^ f5f%5 58|“ 
ntf¥5r*r 5twt¥ ¥t8f ¥51 %5 ^5 


¥ 455%®f5 5Jtnt5 I 1^351^ 55t¥- 

f5®5t5^l¥ l;5 5t5l il¥l C5?:5 ^15 

¥tl¥ 4f5lC5 C5C5I 515, ¥t55 ^5 *r^C5¥5 
^s\ 5C¥ ^15 ^5J <^55 5^5 ^»l I ^t55l 
455¥ n^¥ 455 C¥t5 5* ¥irf55fff ¥51*5 
»1¥5 5^ f5, 5t5 5C5y 551 TO5 *f5^¥t5l5 
5t«5 #¥ t¥5 f^C5¥» 51 5¥rc¥ 5H1 Of5f5 
mw f55it5 ¥t«r5 Vm »r5t¥'^wt^^C¥ 
f55C5 5ffil5 ¥51151 ¥5 ff¥ 

fs¥1 ¥t5 55t¥rf5Wt^C¥ ¥5r 4^5 ??¥ 
¥51'5 ‘ 



9io 

««?n«*i ’('H ( »r5«f I 

^i8 cntil3 «rcfltaf5r i 
C’tt^ (Test group) 'S 
f^lfsi® C»rtSl (Control gtwup) I ^ji:?3 
^nit ’Tflt «5c^. ctI 

»it5pit¥ aNi c^tSu *rr«rj 'arts 

«igr ?t«ri vi 

c^TlSu *imi ‘O’fsr c’ftil^ *iw c^ 

^t<fT ^1 % 

Vi I n^r®fS ^fsrif «i :— 
»rtarsrfl wrt*i9i 
f^a ca a}nat<rtcira 

«na nCtaft^ aja^ c^eai ^tcfa 

naHta’la cntSt «<ia<> ca '«rnaf^caa §na 
c¥ta« nfl’Fta aja^i ca«ai v fa. ^tcaa 
faafili« cntSla acaj cf*ii ^c»ii i aetata 
^ta ^nat?la aa, afcaa ^na c^fta 

•f^ifta ajaii aatcatf’f® v fa, ^ttaa« 
f^fias cift8!« acar caai a[:ai i \«tca 

faf%a aaca^ catSic^ aaaa cata n^t’ata 
aat¥a «ftai i msfca na^a'fa afc^ 
fafsa afcaa cntSl fa^taa ^aaafa aca ncaa- 
cfa w carets!? fa^ a vaat^at a®ai 
^aa« vaa's acaaita afaf^f® «ra;ataf 
^«fa nafa^r^a ^ catita aata^i 

<a«ai aai a"ac^ ‘Of ^ara 
'aatca ca'e«l cac'® alia ;— 

fa^^ faascaii aaa a;a a^ <«« 
caai caa ca, face •« c«r«tfcfa C®r%- 


> [ ^4a af. i2H awi 

^ ¥11 ¥ca f¥ai I f^i aatf¥® a!¥¥ 
faa ¥11 acai i faj ^a¥catSic¥ atat acai 
ca®t¥ '« ^ce ^ya¥ ’ja¥ ¥ca ^ra 
^a¥cat@JC¥ afar ¥C¥i ca®t¥ ¥ face 
fafij® ^ra i f¥ifaa nca sra ^ac¥a 
^faa^jiaa facial ¥ai acai, 4a¥a faea 
ttcaa ¥f%®®i f¥ ? ^«ca 'tral ¥tfaca- 
%aa ca, ^fai «ja¥ «rtcaa, ’^tcaa '^siata 
faf^® acaa ^actsai ¥faf ¥a ¥^fatfi f 
•fal¥i ^"^8®ka -srata ¥ca ca, c¥ta ¥ca ca 
a^tcai ata, ¥tc® at^caa acat«tcaa 
«ica¥ nfaa^a ac^ i ^®fa ’fa’ffa'® 

¥ faalai® cnt@ia a?ta®ta ^^tai ca^i—fatir^ 
¥ ¥faf^« cat§n acar nH'ar f¥i «q^ 
feataa*! ^ta« «faH ¥ca ca, aatsr-fa'sstca 
afnfa^fe®. na\¥i ca wfcaa ^sfa^ra caa, 
¥1 at¥a >rfarr^¥ ^If^ ^®faa ac¥ ¥■«!¥ 
faaa i 

»rat¥-rawtca ^ara¥l^® a?t¥tc¥ f¥g 
^rar^ata »r\afa acas aa l at¥ta c»it¥C¥ 
faca c¥ta¥ •raf^i ¥ac® cnc«t '®i axaatena' 
¥ 'sfcaa nacaa ®fcat¥a i cat¥ aaa aafc® 
eca lifcaa faca na*t¥i ¥ai aca, ®aa ^rai 
nat¥¥' ai ^caacfa aca ®^aacatn?a¥ 
¥t6ii ¥ac® ¥ca I <Mizm nafata ® 
a*f®afra¥ aa i ataa aaa aiac® ntca 
ai nal^ri ¥taa f¥, ®aa 

^fa ¥ta cacf ca ¥a nreai afea. 
¥1 ¥ta c¥ta ffga ataxca^ a^a aa 
ai I «aw ®tc¥ C¥Wc¥ 'aaa <«¥ 
ca«ai aca, ale® car a^^rc® at *rtca, 
ni^¥ta ¥¥jl5 fa ^a^ nat¥¥ 

f¥ ¥acai ¥ca < 11 ^ 5%!5 <4iaa ac® 
aca ca, ®l ®ta nw catet?^ ¥f®¥ta¥ 
aai 
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19713 fkfm 


♦fti 

*1^ I ^nfs^fii^ uisisi^tt^ >Tt«ftc^i 

c^t^ f*l «i w 

^fli I ft's nfl’fti ^1 ftiF 

c<fr^ ^i?cf ^1 c’tr*!, ftwt^t *?’Fr 

^C5*r, ft« 

fens ftsft's I fe«s nnffe 
n*)^ nft’ftc^^ ft« csf^-rms 

'*’f| c^sm t?s ftssssys '®ts'®r*ijs fens i 

«rt^*ttf^ss 

niftlBs jjcn sfcni ^fssftis ^ 
ta^‘r?nsf ftstsr, m nfcsn'c'fs fens nl^'s 
^irnn'tf^ s^s ftsfs® i ^si sts^, 
cs^ts^ ntfsstfs^ n^nkss 

fens ^tsf s^sri?? I ftft stftsi cnrns i 
ftft stftsts stress new nW<< ’fcs 
^tc?s ntfsstft^ '!?lss n"nc# ^sxtft 
^sensT, ftfts nft*fi ents^ ntfsstfs^ 
^sc3is ^fs sfsens (ss^ st#t ftsens 
ftft stfnsis ntfsstfs^ sPtss n"^c^ ««¥ 
f^ifttfe stsni ftrs I fti cn 
nstsr’-ftsit^'^ n*‘5t^ sssensr, csrts« 
ftsft^ hwlftsr HS5;>isiti^s fens fsfes ves 
;?», ntft^T, '6 n^sts- 

nt^ts srt^ cncs? «rt« ftftfi 

^:njs fens tsfes ^rts i «ins fss^w, ftfls- 
^n '«ncss¥ ^ts fenn^^ts 
nscss «iife ^ws nt«r ^ts ststi, ^ftsisn 

« ftsrtststt^ ftftsi ii?cs I snsr 
'sni n^cssFcsFi sts*iK¥ ?ptf, \8<ts 

sstesr stlltftftn nti (impressionistic 
study) ftntis n^j ¥si ft I 


ftrsF 1 «f?»!srrfsf «tnrs 

fens sifTssf «tsii '9 sinsT isst^ fstns nftfti 
nis ncssc¥s n'^s ^^''^fes c?s, 
SI nsifts stsTw nss n«s fi ni i 

‘*tftn«^stjt5rn^ ^fsprt^s* nti 

ftn>%s f^scfs crftfe mi, si c^ts'* 
nfts'ts stsjcs enm scsif si cstsft 
«rntfn^ siscf, nsfssrts stsjcs ftftssf 
^si ntcsF! €fftfe nstsr^tfts^ 'erejssitsrf^ 
nnfssits fens f^fes srsc'® i ns- 
fssits ^ST niss'tc^ ^nst^w «ittntssi 
'e fsfas ^isis 

c?si^® fsens'stts ntstm scs i 

snsn W'« ntssfcn cnts'« <«•-♦ fsins 
wte^ stsft ¥rs esnsts mw cnfttsift- 
'stes »isfs^ts ^tnis nt^tsT ^r® ft i 
csss ncssnis? «rins fe^s n'tfs'sts 
ntstcsi cnnrss scs i «!sifB sent, c^s ftt 
fssft wtsr ftsts 'nenni cs^ stess ss ? 
<afe nens fe'sess afcw nesn n'® fsstftss 
smftcsf fsftinfsstcn ’jn^’jsv 

^si SCSI I 'sss ^SSf cat^«fts 

««^j5c^ ^n«i§s nen ^nsi nsi scni ®sis- 
nttsn ^scss fens ftft vrs i ISC'® csni 
enm Tsi '« f^stfs« smffe 
ft ^tt?s nnrr«. sfestt^ 

SFCS, sq,ta ftg l^sc^l St '®tCSS SjftsCSS 

nMts'Ts mw i « nni sfsi enn cs, 
sens nt'ftj cs^ cs, <ssi5s new sinsfes 
fsn IS ¥si intentfsts sRir 

nesscfs ¥tci nsift fsens sts»t»t< i 

*11^ nsrf^ nsstfst^nsF 
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[ 24*t 12*r 


«n( vw ’PC* 

ft I *\%h^ hwtf5i*f ^?3|C*ft 
»im *r<r i n*if«c-® c^r 

^C*, ^1 ’[^^tf'ft^tCV 

f*tc«f <3< *1 ^T* nt*lC!f <ej»(- 

nt5' ’P^C® ?* I f^P^ >41 •t*if®C« 

>il^t 5 «ltc^ 

»rwc*f* c’lf^t’P f*c"f 4 5 fsf* *t«fi I 
*f*tf^r5 «*^f?c’P c^*i5T ^t’g* 
nt'e*i »i?5Sf, c'3RH f*r«i 

*it?C4?r '8 src«* 

I «rt5f¥ 

»f*i* «}tf Sit'S *ftc*5r *1 'stfll 

<2rc«* -iif^c* ^trl* src® f^«tii *»ic^ 
*ftC?[sf I ^ICSISF 3T^*'t*r*ft®1 
?**•! *ftn»i *11 f^c* 3^5^ 

r^Cf ^tf'fCf 3*!C'Ii *fTC3Sll 

*r*if«c« 'sifT sp^c® ipc«[ fe'sa^t^ts 

^itcn ^PC* '»t*n3 ^t* ^^C*3 

§*r3 ’PSl I 

5ic*3¥C¥ '^.‘irr sps^t* 

St*!* C*^ ^ 1)4 ^t*fC® ?|C3—'fl^sitaf 

ni5f«c^ ’j'tfCt'® '«c'*rr* %n3 
SPC* C’Ftsi'8 *l«3J ’P*! Ijc* 5|1 I 

*llf^ ^fcflcnfl f3C’l3 «tdlt«psi ^tCf I 

’Pt**! •i!^ n3ir«3 *lt<fTC*l 

■-PH’ll •lf%‘ «IC*f^l ^icsisp C*^ I 

WR>«t<2m«t^tft vt^CWP ^ 

•ii^ *iw^cii pft*3fC’P f^c«r f^fn C3 
f**«3 ^n* '^‘ifr 3i^«srp ^F^c*’!’, ^tc’® *T^*r 
<®pi ¥t* '■ff^^ti 3it«rjc^ ^ift 
3f*c'» 1^3 1 3!f c^fsf's pfc^fsp t«n¥c*sr 
»lf*lf« (Labour union) W 

arf«i¥ arfsf^ 


*iC3T ^CW C^t’twfsr ¥tl ¥t*3t!ltf 
¥tw ¥3C3Jl I 3f? C¥t!l« 3^3 

31 C¥tsi« ST3CV ^*41 »r<<ar? 

¥3C¥ 5t5i, ^13 f^fsr c»fl 
C^fr^tsT ¥C3 «lt¥f3¥^I JTC¥ 

'« ¥<t3'^tCW3 ^TC^ ¥¥ fC3 ¥3l 

¥3C3=r I <11^ 3t3tC3 C3 ^531 

JT’dt? ¥31 3tl, C¥t3¥ 3tf¥¥ *ffC3¥3 

C’lt ’»3I f3C¥ ¥¥3 33 I 

»ilt n¥f«3 f¥g ¥3?f3«rt3 f«r¥ «ftCt I 
^'^n>2r^3¥t?t •t<C3¥¥ C¥t3« «lg^tC3 

^1C3C33 «f«tC3 «ff^C3 ni?C¥ 

*ftC33, 31 ^tC¥ a!¥jg^ ¥3r¥ ntC3 3l 
^33'6 3 C¥ ntC3 C3. f«f3 C3 C^tS) C?3Cf3, 
^1 33 cniSl3 C¥Cai^ ^¥ 3C3 ^t3 3t¥ 
3C1> 3tr3 I 

«ft3tC33 C3C3 3¥f%3 3J3gt3 t333'Q 
3ts ^3 3Ttn¥ 33 I C333 33l 3t¥, C¥t3¥ 
««¥ 33^3 f3SfC3 r¥ 3C^ 3tC¥, f¥ 3C^ »<¥ 
?tft3 31 ?C¥3 3C3 \¥C¥C<3 ? 33 C¥C¥ 

¥33'Cnf^»l f3C3 ^3 ¥3 33t¥- 

f3«t^°1^ ^3f¥¥ 3tC¥3 i 433 ¥tC3 

3t3t33^: ^t31 C33tC3 ^nf3[¥ %33, 

'itC33 5t¥3 3<3t3 ^33 f3^S ¥C3 
3<^^^ g3l 4^ Bt^3 3<3t3«l»lJ ^tC¥, 
3ftf'« m ^3f«®J n^C3¥C¥3, f¥l C3^ 3^3t3 
3C3| 3^C3¥C¥3 ¥t¥ C3C:¥ 3ff ¥31 33Jtg 
¥31 3t3. C3^ ¥3J ¥3Jtg3¥tC33 C¥t5J 4¥ 
4C3ti8F^3 ^3.3 I 

^Slt%f%¥F 

333 C¥t3¥ 3jf%f3 ^33g^t¥ 3l C¥t3¥ 
4t?t3 3^ ^33 f3^3 ¥C3 ¥3r 

3^«ir3 ¥31 33» ¥33 ¥tC¥ 3t3 3^3tf^ri¥ 
nti (Casi-Study) \ C¥t*r Jlf f^3 3jf^3 
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1971 ] csttn 


(Case-history) cfcv 
cflf cntfe. •«¥ ^1 

^c=t¥ ¥^1 

•fttui •rtitf ^ifiT^t^ 

farf^^ |fr^l c¥t5f'e «J¥Hii ¥^11 

cftJf« ‘flfjS •ttcis 

¥C9 Jitats*! car^f^'aft^t ¥91 ^t?[ 5»1, 
»T'r‘ft?*r car^f^'st’f ¥is[c^ 


«fg^ ¥t9t^tf?¥ (Processed data) 

«rcut»R I 

WT C¥“f* 

’I® cTc-t >a«rsr’«-3i5i’«f»(t¥ 

¥51 I >Bit*ltC’TH C?C“t C'% 

n¥f^«f9^3 *(t»(Tr*f 

«rtt¥, c^sf^ ¥C»il n^c^¥*r^»\¥ *tti 
€{'!|f«f^¥ '& ♦ttfl*^f«¥ >Tt¥t^^9\¥ nti, 
'¥m^«l¥t^l nfW¥¥ 'e nti I 


C 5 t^«r 'srfii^mr 


4¥ c¥t^i C5t¥, TC^a ¥rtr«ii <¥111 

f¥CS(9 ¥%l¥ 

’rc¥ c^t’ftr^tn i thr ^j^^rtcsri ¥fg, 
Sf1 C»!Wl^S ¥f^-¥«!l1—C5t^ ?1 

¥tr¥l HI sft¥t¥ >«? C¥tHfeta^ :^9!I CH^ I 
H¥ c«rt¥ ¥t»n ¥ti:9ii 
HC¥t C^1 H¥5 ¥CH¥ ?l¥Sf ht%an HtSJCHS 
¥tC¥ HHt ♦rt^ I ¥tt¥l fH¥¥ C5tr<f 

»«C¥ CH C¥tH HW« *r*<i:HW ¥«?f¥ 

wtnn—‘flHH ¥Hi c¥fe i?*t¥ ¥r?r 
•ftWH f¥ ? •rtr^H Ht I C¥H Ht, ¥tC¥1 
CFiTH <Hl»r n^1 ¥5?ff¥ sic«i; 

C¥ Hftwr CH?t¥l¥ flC?C¥, ¥tir »lll¥ 
fH^S ¥Cfl C¥tH 
HltnlU^M I ¥JtCH?itl cetera 
¥Wrir¥ fltlC¥ ¥t?¥t¥.*lt^*^ ui¥lB *»^l, 
HtH af^Ht HI ¥f¥*r^l *f^rt 
¥tt¥l C¥tHr w C¥ fHaHHtf¥¥ 

HI >CT¥ H?t ¥« ¥tH« ¥t¥tH# 

Wm ctI, ¥H'ftH¥tft ¥Hj¥t¥ 

3 


'Stf¥¥-C¥tCH ¥lt9ltH C-ltH*l CH^tCH 

¥tt«lt¥-»lf%'H Htfe I ¥tC»lt¥ <3rt¥¥- 

C¥tH ^t¥^H[tCHH ¥t¥ ¥Ca I CliSHtH 
C-ftH*f¥tH) ¥tC9lt¥--(f^C¥ ¥t*f, 

HtHtH(^¥ « ¥*ft¥fa¥ ¥CH— 

¥H ¥t’57«rHtC?H I 5rtl:«fHt<? 

¥r<^¥ H«fT fnCH ¥%H 

Hl¥t¥a ¥^C“f I Hf%(¥a H® ‘HHH 

^HfsairHH ¥H^^9 Ht5!H ¥t«f¥ 

¥# ntcHfHi cH^ffesr ?rf\-«fHtc¥H 

f^tH-fH¥t-r « fHPta-fHmi vm i 
H¥S H^, ¥*r ¥ ^^jfetarr '®hi fH^\ 

¥ ^cHaf HI ^rnr^H ¥5if^~ 

HlX¥ ¥tHHl Hf¥ C^^l I ¥tH «fl¥tl fvfHH® 
^’tf^ ¥H1 cn^¥—C5tC¥ n^l ¥tC¥lt¥ 

C¥ nfiHtH ¥tt¥, Hrri-fiTHtC^H ^tw 

'HRj' ¥tH CfCH ¥rH¥ CH*|J f¥H 

hHHT? CFtCt ¥tC¥t 
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Wfi! ^8 f%at« 


*fa na n^i 

'oraf#^ ^i^5ji ^t5 
-i^fl m I 

c^c^ f¥ca '8rt»il ^ti:»ii c5tc<r 

c^t^T '»55t3f 

«Ft»iu5 *rtc^ ? »Ta «itc»^l 

*1!^? HS! -f^a c^at^a 

^aflfWt^ra ■«?sr-ca^c'® i 

c^ -tf^* ^tt^, !5ta 

nffl3?t*f ^ai Fc»! -rfe^ai c^t^F E^hv, 
ca<fti:5? h-car asji i^a ■a^aaf, ata ata 

atni»i 6'62 X10’®^ aaff 

at’TC'f 4'13 c^t-^ 

aai v-c¥ aal ^"*iat^, at «itcma 
»ff^can'« ^itcat^ata ^aar-^ac^ia ^tfK*f- 
fai*ta cMi caai atct^, 

^aa-^a^ aa at®t "^tcat^ata acaj 


i 24H a^, 12-t nKtn 

artatrs ^’tf^ ail cau^ caca 
»it»t ac«a ca ?’<caa 

sftatc'® ^rtra, ^iiw9 'saa^-^j 4{X)0A 
cat^ 750 oA A-i0‘* cn> fa. 1 

[ la^ ifa ] I <«m ast^ 
^tc«!ta aftta c^pai aa i ^f«ta«a^ afti— 
atcaa ^aa-^t^i 4000 A caraF ^caa far«F 
»aa^ atcaa a^a afaata ca%, ^tat« fai 
a*fi:aa artntc« atta at i c^afa 
atca at aa af%'a"aa aiacatfa^ af%, atcaa 
^aar-h'^r 750 oA cac? ^♦rcaa fac=a i 
aftrc^F aatafa cafeatc^ 
ca*!®! caai cat^, ^tat ^tati^ 

aaa I atata'laitca^ at ^*1 aa 

c!f^T f sfta*! 'Bia’S acacf i ^faata 
iSafa'stca af%a afaatl 

a^a I can caif atai 2950A ^aar-^ac^ia 
artc^ti '•tf^ spcl ’jfa^a ^aca cast's 
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la^ fsia 

af^fsa afaat«l atci^ ci^, ci^ atca i « asc^a ^acra ^ta^tai 

f,m ar^ ^ta faaa\«i «?att at® atfaafei caawa ac^i (aa caca ¥a 
^tc^at^atr^ ^tratf-a%a nfaaHfa^t^^ hi^ia a»tt»itfai 'fef rff^flttl 
>ftat^ I ai^a at*r artl^ ara (at «fa antva t ^a ai t ’»tai ^tm 

anata na ^air-^?t<;a aat^^ti a^caa aa^«t^i Wta ^ 
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c-!t5»5 nrt^» Hij:?iits?- 

'ssr^l «?r (Ozone layer) 

<s^^^ f^, 

C?? I 5?t«Jt?I 

^ I <iia ncfl's ^t«n «(tc*T I cw«ri cnc^ 
3000A fn C5tr^? 

C^9! C"ft5|5 C5»ll I C«3)f4 

13000A-Jig '«TtC9ltC<P 

C*ft5|5 "^65 

*f?t< f?§»ltfl 'G f%r§?Jt>T 1^^*lt9 

( 2H\ nVf ) I <i|^ «fTCJ11 C5tcn 



«itiC9!tf-^<art€l c«i55?fr8 fnc? 
ntw '-^i ^tr»it^‘srt^f-c^U^^ wtfli 


c-ttf?'® nttsi HI j c«rtH5 HI im 

"if^H Hcfe Ht I '®ff«rH’«^ « ^H- 

'Sl^ 

Hi I C5tC^ ^*!C»r'*t^1 »rH 

'«ftc»it^ fV n(tf, 

HI 'Sf^^fqs srtnrc^ ntc^T ? hi, 

*ttc? Hi 1 

c&tc«rfl tt'Qij n^fs 

^sfi isff^i srcitsfH I cetcHfl 

«i?r aas3? i «r^tca ca^ nfanH ^tCHl 

CPtlH 51^1 C^tH 

CHH1 '6 ?[^ ?fin « hfeircf 

=^>^1 G ^ra fa&ta-fatatan ^ai 

cHtarata sioitarH i «ina nt’?' 

'oitaj^i '»(tC9ii-'^fHtc?a 

aft^flCHtl cistc^ra ^t®f i 
=?tc^a «acsr ^-sh^h aiwf 

cafSHtc® I «rtc9ftc® Htai Hf#f. 

^tJHa H#lj C5^t5^ (Cone) 1 

'»ltH^^1 «l1c»ltc^ >Hal fni^jar « fHfefI 
[ iH^ 'stfSj^pi ] I 'erfa^iii '«itCH'hf atai 
G ^46^*1, ^tcaa HtH a® JRod) -cftH i 

HNta5 HI '^t®lfH¥ «irc»itc® KBfai 'arcftaw I 
5-£t=fta <ait^f-cHrtH f%f cailHtf 
3f*i«Tta ^f^ca chI. cptc^a ^“515 chw 
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} Ifniiitk 

c«riita nci* ml 
K *!< it?i ftncwi 

j- «ir« ^*^1 

y ^ 

>1. 411 fk. C’T.-'fl 1 Cltl1 


I (Zone) 

9 

I 

[• ^ ( Cf t1^ ) 


J 


f ClUltl m’Pf^f tif 


fe^ci ?z«i Cl cititf t« imf, itr^ 

qjBil (Macula lutca) m, Cft*!, 
'Jrffjp-cftcii 4t*ft^ ciitci^ ci^i m 
«irtf¥-cfti ciitci I 

<a!?iti it^ci 1® 111, ic®9 

3T^1T1 it^c^ ItCf^ 11^ 
c?tc« 1W1 «« itt«n 

20’ CiCf 30’ Cl'tril 41« 
fid Cl new "?ll fdcf, cm cicf—^ta 
1C1J ic«i «(tit^ wem ci^ I 
«aitf¥-cftd iCfCf 1^1 ititifif I 
idj^ cntfi^ wi ititifif 
«lfaFflTf «ltnt¥-lfv« 11^, •rftlld 

Iff cw itf-'sritf I 

«(tcnfl «!ntir ffd fi I 

mi’p ifiiti ’ittn C5tci ‘fldr nw\ 
w^cw ifttn? imt^ fid 


inuticf, 11 Wcw «f5^r« 
®?ritr®wfi. nt w fiiw i<iitan 

(Absolute visual threshold) I l4l- 
ifait« «eicid Iff fddi «fti1 cld, 
ifilti C5td *<11 1?1 w^ti 

®t5 n ^tdf ltd*, 

Cftd Citft® f1 41^ •Ft’ftc^ 1W1 

f11 

Cff, »lI3dt« « It^d^ Itan flits*! 
¥sc'® %s cicitw, 11 srw w 11 
uiitiiti 4dt«n i Cl citcii 
^13 iitu ititc's fd, ^tc¥ 

Id* fkviw 11^ «i'ff td itic«l 
fell A w n fdJ itf^ 

dtcIl^lCl’F iiR^f« {Absolute sensiti¬ 
vity) win 1^1 w I 11 idi um 

fdi »riii«si 



1971 j '•ItCPltll 71^ 


i^t?, ^tC'S ^twl C«|Ss^t? CSfl 
f5rn^ ns?, c^nfsst tw? 

«rt^^ was? I ^wni cnc« f^rs i?t^ n«r«?r 
ntf«? « ( 

c?ni cnt?, siooA 

0*001 cns^-a n*rcf« ntfiicn «^ts»jt^»i*nt® 
^^cn -ntf ?-c¥trJifl'«[«?!««^it®) n^^sBss 
^ f 

c?5 «^St?i *<1^ §cn« fncf c^ 

ni^cin 3^^ istf^c^ 'ata^ =(*[^1 


^tc»ita 4tac»iTa nfantn fai 
'ttrttnt^c'ja nt^tcan '»[tnj%® if%sf 
^tcn nfa*f'® ^ca ca «r»caa 

(Thermoeletric potential) a?, "atca^ 
<ii»^i fia =!?ntCt njtn®its5»tf^§ta 

f^ca csicn csr«ai ^a i 

fafai n[tc»ii f^ta «ii?F|«tca 

^tof ^lati^T c?5'« ^ta »i?,<p^ai i ^tsaa 
uit nal^i earn ca »F?ifaF»i nt'«ai c*tc¥, 
atsaif ^tai 'ntc«ita -i^ « ^an-^adia 



(.jf«ai ^cac^i nttnta 5c*\i fsifag 
^f?v«fatrai f%aitw%a «i!^j5 

•i;t"n (L) ( «}tc»ita 
^»n. tfifi>t at®ta ^ta fsia?a*i i •^la na 
^tsnt?-aftrcaF »aaf{5 fnaenn f?nl®ta (F) 
aasaa c^faf ai «satna (W) 
aai fasa nt^ca ca'sat J^a, ate® nftati- 
n®®na 'ntwta «rta*o ¥ca ata i fnna 
Ml na^ M, nia ^a naa »«ai|8 ^ 
(aaa< i^ntan (Double monochromator), 

at aaf^« fncN ntatsai njatar 5100A 
®a«f'^TS^ra 'ntsata entnta caai ns?a 
aajfa® ntfeta (S) O’OOi ens?^ nacaa 
ntfacaa n?? a?ttiit¥anafa faipai a^ta i 


»<eaj nuarn araa a^ae® cncac^a 
[ 4a^ fsas 3! ®rai c^fae® cneae^a SlooA 
®an-&trt^ja f^atna* a'ffafiata «q{®'ata acai 
2*lxi0“‘» cacar 57xlO:;^» 

ca«irc9ii ‘<sn 4aia catena 
afaati® nc?, ®ta -i^a nfaatin® «Ta?t| 
acni'flISi ®tl acnna|^ 'nttni w« 
ca{5att® en'tge® ntra at ai ^aa na||^| 
aftntata nc® at?l aa i 
5 iooA ^an-hc'^a «itsnt^nfa aeaj ca 
niv ac«a. nf®«^a cnc? cant ata ®ta n^ata 
^cat 3'84 X io-» nft5f I «f^aa 21 x io-»» 
cnca 5‘7xior‘® nt’f nfvc® mtiatanta 
mnTtn®,naitt orni ateai 54^nea. 




W8 «ftwM f 241 >rt. 121 wrt 


148, pitTs^nX’f 

54 c«frf 14818 ’^4’f c5lc<r 

'•PT cjFtw n<?i 

1^1 '^tc’ntf ntl C13I *l4i c«(85!tc^5 



fnw c« *rtw I wNti 

^tC?5 ^f»i 

’"isrir^ irtift4t5 mw 

'■it3« ¥*r I 

cstit^tc»<t?r ists'stii 

cxrc^ ?tf fVcfl ^ti i 

'i4tt»It¥ »ft«r 20* c'tt^ 30* 

c¥tt*i *1^1 ’¥t4t?r ¥fSni cw 
csl8srts ^t«rt?i n®¥«l *t¥H 'Sfn 
¥twt¥ii ^Tffnr c»\»T « c5ti'r« 

(Ocular media), 

¥Ht«* cstwi f¥'«flfTfl ctn, 

’«itt»it¥ cnm ¥Hic5«fi cn ¥rtwh 
¥tt¥T¥ c4fe4t?« fnc^f c<fhti, «t« nw!8l 


¥t4tl «rtc»lt¥ aftf¥-i¥tC4 c-ftf^¥ *ttrfl 

m I ci^ix¥ c^ ¥w 

fnfSJ¥ti Slf¥ ^ ¥tPTr¥Ci 

(c¥t«iii®) f»tci c«rtfir« I ^ s») 

'»rtt¥ c¥t!i ^tc*it¥ «srtf¥-c¥t?r, sit ¥ftt¥ 
Cftsf «T¥f9 «l?i!^f ¥*[¥11 

c-r4 *T^« cfF ¥ ^ti »r®Plii cff^fsr, csfw 
5100 A ^9¥“^wt^r9 '^wsr ff? 
art^^-c^tn cntfl'® *51; ^sft< 
«r?«*rc¥ iitai 5 cnt¥ I4j8 ¥twt¥»n 
^tr9Tt¥-?>artCf *r*rtc< 

ff «i:9*>. HcsI 9 ¥Nt9 I <2J¥® 

f^9tn¥ 5 cni:¥ 14|8 ^twt¥*rt9 

*fE«fj 9*11 f:*i I '8r4« ’r^«rjt« 

STtf¥ fe¥l>'^*11 I «t¥« 

=ltf¥ ^tC91 ¥Sl »T^<IJ¥ '5ltC«lt¥*rt9 9[t*1 
»i'^s ntt91 '4sisf 

*ft'«9l cni¥, ‘<¥^1 5|tf¥ <<l¥f5’4t<a 

«lft¥¥-C¥t9C¥ ¥<{¥sr ¥9C'® *ltC9 I 'StI 

’^f^r vf, ^C4 «rt*nl ntf*, 
¥5|f® ¥t<rt9t9 mw 5 c«rc¥ 

14i8 1®, iSftl5¥-C¥t^C¥ 

I 

9®^ « C¥t'1, «arr*5¥-C¥tW '«ltC¥t¥-?5'9rt^ 
C9 •f^l'^ 9Wl¥, ^1 ^«4taFW G9t®nJ5iS| 
(Rbodopsin) ® ^rfWtwnjfJfST (lodopsin) I 
41^ ¥tt¥t¥“=Sf^t|t *tirt<¥f¥t¥ - ¥tPlt 
¥C¥ C^ ^t»Tt9f^¥ ^Cl> 

f5t¥ta nw, ¥CaT ¥¥ 11 

I 'Stl fl“t? ¥tC»ltSS|} 

¥¥1ST1, ^C1 ¥#ff l«fl 6WC1, ltS!t«fj|¥ 
nfii'^sr *rt<r sititii ¥^ 

I fsiSfflsr-'ihll 

•tfll'^5lC¥ itlT CIS, Cllltl W 
r^lf Itll If I •¥?; Sll, 
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19713 

£>r •jjiff|s)tq <iifir?»r fn «itc»ri »W5a 

«srf^i5« <tc^. cstcti »ji| ^nrfei fSrcnls^ a-^3<rfe, 

^sii^r® •rtr’jf, »ft5«i ¥Cff, cw^i c^ici fa '«d «itr»itMfi 

csiin itf^ nc? I cBta »it»i «rtr*tt9 i f»ii 

I ff c^t^ «5lt$^'cvta« iic*fT 

c«f5iit« Iic9f¥ctf®:5r ac«i »«« sfsi ff, »it»i «itt«tr» 

cBtwfl fnfisr WZ9 «itc«it»- cft*i, -arff< 915^^1 fi3i 

qjSa effect? 1 

afft^ tsf^ sf«1 ^ti I **1 cffi^cv «f®«iif cf’ffi ftt®F, csISs^tf 

ff ERG f) tcnc^i cfllBat'3Tt*r [ 5 m iff ] s-’itr'si <fltf¥ citfl '5rtr«tt¥-*ffW9 irntu 



5 


ca^C'lf '« >iif^ '««?ff®5 ftafi f^f«s 'siw- 

CFtt< fff«w ir-^«rc^f9 ^tc»ifv '^tr»itc« ff 11 1 

*tffa"r fTsjft?} cBtcfi •mI sfjr a?, n vi^ 

«rfit9 I f%ii5 fff«w la 

cl f^ijg ci^^ ifft« ciittii lacf, ^tfl if'fcii aftiti 1 «r«if i»ii 
«Wi^i 5 (A'eB) ci'eit fail cBtlc^ 1^1- «?tt»jl, cstl « i^cisf ift’ttiti 

itw cati, ¥t?, lOT Cl iTiil itiii, 'sti ^1 11 iw 

(c) 1 1 ^ *ffi{8« b-^iar{5i cftl fill CfH If I 





5rf5!^ ‘«r’f ^tf^ti- 

ff»i, csrf^sT «?s(« «r^»! mm 

^•its f% nmf, ^1 c»r 

mumi 

’■rtsF ft«ft9 ^lu *tc«« c^^. 

»n[r3rfl c’r ismt i 

c»trw c<!fc^ i 

*l’Ift«Ft’tf^’F ?lf%*| C^fST 

<71 Trsiiii c«fc*if 

*it^9T ^i:?r Sfciffl c»r •ftci 

c%& c^f^r? i *itaf jftq? 5[t|®f 

Sifigrtafs ^»)i:Jf*f C*T *p?ir® 

•rtw fSr—c?c^ / c^fi? 'ar^»T «fc»i5i ^t<n 

Stef'S 5IC3F m c^sT I 

IJ^T 5ltM1 5l^J?r55t<5 

’5f'r=5^a Sit!?:? ’ip'rv 'sjt^ 

c*rc?c^i ^rsrjf c>t y\^\^ 
cn:«rf ^^«i« ^^»!j i 

f^wt^flt'e <rt^, <it^^ n«»K 

« ^B9i »r">ic*r« fir¥ *it?r?ra 

c*fa ^t«nr '6 'sj-atiw I 0}^ 5r^»i »i"»!c?i 

^'ata ac*f » ^f^rala w^rn^^m 
car^ atc^, at?ci f%iii 

sft^caa '« ahasi^Hisia 

cami tffga •ifaatrti 
af^asratisff w 

emu jwrra ^tapic^ 

^tai I 


fan's 2000 aaraa niaj nl!?a ca nfant*i 
at^a nwt^if ajaata ^ta (flrnn, aitnta^ 30 
afca 'sta ai?'a*i ca^ at«a *rat< «rait«n 
aia ntwaa i n^s ICO aiiaa near a'rtpi ca 
nfaatrt -tferv ^Irw ntf«ftir?, ^nta^ 
20 aacai acai ‘af«‘a aia^ta« ^ta f^5r«*i 
cal'? atca i 'sta ca atca iaaa^<fTl at^iw, 
'®ti^ ^f^aF 'e aiaiMa caia ^tsi^ am 
^Nta\20 aaiaaaraj <jf5ta*ra ati^Mtaa 
-f'saai 50 «tn at?ti^ aia i <a^ faaafS^ 
aaiRa fi^ta ata*i aia ftf^caia i ^ifs^n 
atln^ca aa^ '« W'sa 

^Ttatia c?ai faiaia i ^ta^, nlffratn 
i«a\ afipa «itiafaafta apia^fe atcl atw- 
fa«a at^tcai «fiatapa i 
d}^ jfa'n ¥taiat at^caa n"na- 
^16 c^pati'® ami n^cia fan i 
f?i5*t^ai amn, n^cara ^a.ntaa-*tf%' 'jfaala 
n^n^afa cKa amta '«a ca*i t ^t*ia 
feitan at^mi's «iiwii fa«a i aticna 
^ntat% »r<if5n ntiia ca fan axt^fi ita 
w aca. enfaa ^ >Ti>i« fan ^f^ca 
^a faiaa ^f*r« <fla^ amsrni's^a «ail5 
5^^a f^sra I 

ntai ^la a^iara arm caitiai ^tii 
60 mf ^a carai i «iil faa# ^tiaa 
na ^taf^ titfaFf la fa i fii ^nsyafa ^nta 
lt?tiai ami citfe citl5 ^taa utftfSiaf. 
fki^t citat^, ^tai «r^f^ at? ^ 

I «aiat^ mtf^^ ?ft«naa aj*!tal ami 
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1200 c»tf5 «rtffw¥ ^i’s^ 

»r^<*rr^f fVc’f ^ 

f?miE I 

rfppt^ fkmt^l cn, ^Ps 

c»rht5T ai ci»[f'«9it¥ta ^¥»t 

^aat^faa fsrc'® ^i ^ »raf»i >r*^»r »r^<artfa 
WZ9 c^raf oa >r^»t ^wii 

^a»!aJT ^at «rnt«R, c»t^ aja-?! ^taJ( 

'«>sia*i arar« ifta i 
<<1 ’^taja 

atrv I at5taa w atii^^r •^waa 
dca at^ata ^rstara ^aita^ 

<Az^ ataFi I 'ita ¥taa ^w¥ i <ac¥ 
c^i arfCiffa fe*fca ^ata 3Tt^%¥ 

ar^—^tcaiv a¥i •tt^ai atajcaa *naF ¥^a 'i 
aaa c^ 300 ^ts 

atca. ^aa cata ^ ^- 

lataa aa at, ^rta atttai ^ ajtca^ 
c«!\fc^ •ftta ai i a^ra ^ni «ra¥ stn, «rF« 
%ia^i I ^taca’® ita-fiW^a 4acaa atw- 
aaaita'« anatf^a atatar faca ca aapra 
n^ca fncatai fai •If a¥a aaatf^a 
^aaiatfa^i ^ttira^fta a?jara '»ata 
at¥i ¥ta ac¥ a«a aa fa i 
ata!if«¥ ¥tia araata aRa^'^a a^ca i 
aaa cataa aantPf¥ta alata aijaacaa 
aaw fama i mws aatatata artiafrf^a 
wcitaaarf^ fifca^ aa ^ aa 1 1960 
atca •fta ama arnr oil ataanai <ita*i ¥ai 
awflai ^tiaa i970-ai aacaa wtw 
atf^ a»at| aaja ««¥f5 aaatai 
annual <iJaiia amta ¥ra i «Sf aaatai 
nft¥«ai awtf aaa atwa^ at|*rt«af 
fS!¥t. ftwta ¥ a^arfi fl^caafff 
4 


atf^f ^artaaaita « ataaat at^Sta 
aa I 

faf®fcaiHa «ta^ aat- 

atata ^aTt5;aarrj?f arf^^ta atatata ¥ca 
‘S? a^c^aa uaatata aa atta 

a"^aa avta ntaai c’fca i a'^atra aaita^ 
aataNa cac¥ a¥ isa a«>rs 
aca atc¥ f ^f5f¥ 'saitsfa^traa ¥ca 
«a| a^arcaa ♦itaat*! a-r«a at^tcai cac^ ntta 
^aa^ a^arta ata aaata ca aaa atwaaata 
aaat^ acara, ca®faa afatcaj^ 
afiiat*! ata.^¥ at.-® ¥ai aaa i atta 
«rfa nfaatca c^rtfSa ^tca—^af^sfta at|- 
a^ca, jaraa aca^ ataa? «f^ a1t| yq^ 
c«tti5raa ar«ta at^%a a««rsa atatfax 
ta^tcai cac« ntca aca fawt^caa ataai i 
«itcafaata ¥t-lata aTtatc®!^ aa atcaa- 
ma uqvaa 'aartaaata^ fawt^ ataa ntna 
a"at# a^¥i «ara‘t aca araraa, ^flaata ^ 
am caca «aa catfs ^a ata ♦ft'Qai cac« 
atca I '?ta aca ^aatata a^'3#ra\caa 
cat^ atHa ^fa 750 cati5 ^tata %a 
atca I >5? 'iiatai ^ ata aata\ aca 
500 catfS ^tataa ca^ ^acaPta 
aaca atca i 

aaafa aij^a^aa aaMca hwtfaa 
aafacaa^^tff atcaa ca ajaai acaca, asi 
i^faacai^ can rntm aca ^cicii yq| 
ajaatca aal aa 'aitcatai ataata i lc*fi- 
caf^atc'® ^ aaa wataca <if«a<at|ca 
1300 fea ati acaca i faf 

afaaaf »flatata affa a^at^ca cal aca 
fcacf at3i aa la i atiac«4a atw a 
ala «al «mcw acacia ca, ^ « a ^ 
«aBita 140000 afatlcawa ca^ 
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sf'i'hcw fefafifvs 

5t^ wc® ntw I 

c^rsr c^ *ff8«ft«i ^<■'31 iitf ^tf¥, ®t«f 

»r¥«i c'fc^ 

^t® ntc* I 

^flCSr <ft"5l’T«1t?? >l^t5T « 
c’? »it»lr?, ®tir CSC? ^ih¥ jtw 
* ft®5f ^wt< »r^(StJ? i 

c^rtv «ft®^ sj-^ir 3!^«sfcfij «rc?t5f^7®i «ft5- 
n"*i? 51^ apjFflt I 

’fc^^‘11 c’Ftarl »f?p?-f«i®3t^^1 q^sr si^sf 
'S ^antf® I sit!?Jf 

’^tr® %5 f^ca 

•ti <iia^ iitc’ra *jt5T <ft¥r® ntca, 

®^t5!’i^ti5i ^i® *ftta ®t?i^ mw 


[ 24n ft, 121 

i?»i «rc5^ I nm ici f^ci? '<v*njci« ®ijts! 

^c^W^taf ^ ^®f?r i 

ui^ jfsifst ’I’icara 20000 11® 

itia I i 

Il?f¥¥ 1*^? ’TlftWf CICV 
^t<8F m s?ig5T ^iia wt?r«ttc® ^ci c1\tFH i 
1® ?-r aiEt c»i 15 P 2 ® i" 1 ? 11:# 

itso ^ca 4:i:w, «f?® ®it'« 

I i^isra faatfe ^:a 

« «Rt?ta il< ^a afaata 
li'^a 'jsifa® at®a ii? i^jEt:?a asit^ ci 
c®:acai i ^taf i?;ir-fa®iti^ « ®iJl5?'\^t^at 
Ifa^w^ta t®%® f>jfi® 

1T1 'a^rcaf at^:a ifal® a^aata mw 

a®^ 3?:a:^i i 


arPRl 


i:«r i®t sit?^ ai?ff5i ara 
nfafa® I (ua aiaata eii «fta 

1: ‘3i: 600 iti cir^ I a^jS cl:a 
itsi gi ®-ta ail itc^fii 
jjtfja »<nr 'sut'wi na*d ^ca <«:▼ 
»itf<twi ttai afti:®1 Cl. ia 
111 fe®a*af^:a ?;i¥:a it:af| 

®ii®ta ifw cataiata catfalrn 

fi<a wta ?t:®f 

aja^ ifr®l f 

Cl laa ¥trw c¥aia'ha «rt¥f®¥ 
|a¥^ aja^ ^®11 ¥ta*l ®li® ffaa 
^ hsfaa cfhi atCTr ^1^^ ai i 
®ia ca 4t¥f^¥ ara^® ®ta 


ata cit® c’^ta i <«I5 4¥|5 caati caat^fe 
caVi I cit® c^fa €raa *ft«ai ata aiti^ 
cafaat:®! ®t^ cacia ata ci:¥ ^:¥« 
ala awi aitajafe i 

^«ftBla ¥ta cira^ atfa ^acaa w 
ifiife® an® aafaa 1 ^® ¥f®a ^®faa 
c¥ta C5^t# n f^i f%a fentca 
^af ^®faa «fia cbIi ¥:aa ^^^nrta 
faiat^ f atft ga® lat® tta afs® iji® 
De Magnete «f¥tPr® fa 1600#:® I 
1600 d® c^ra# ®¥ataf ®t^ 

^¥a f| 11 

•aitia f^®t1, lf#a ^al&{8^ ia 
c^’fratiafr, IWa 1 
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150 *rc« 1750 
^f8-r 9^t^c3[f«st*T, c’tt^’r *(1^^ 

(Gowin Knight) CW 

'»rt5 cw-r 

^5f^ *(131^13(11 cjf mw 

f^iip? i:c^3T «rga i 

««a nra «rta ?-n’ a^a fiata 
^cifarat»tT c^3f ’«itfa?ta aa f> i 'sitata 
1938 JrfC*T aftntM ^Ttl^l (Kato) « fetca*! 
(Takei) SftW ^-W^T h^sstf^T^ 
ca'at^^ cac’f ^tat gav ^raa i 
1954 ‘A Class of New Parmanent. 
Magnet Materials’ sita^ *ff^^ta ^TTfsTl- 


eFesOsl—M-cafaaK ^JifHafa, 5?l*n, 
waai faart \ c^fat^r^a cr^itma 
^rtf f® a^twa i cafiiata caFitl^ ga¥ 
^«?ifa ^*fta Isr^ facar caat^Jfi araci? i 
<4^ naiFacas caflata art^tsife ^ 
«i^f^c®a at^ii fi^ain— 

BaC 03 + 6Fe,0,^Ba0+6Fc,0« + 
Co 91 <8iaai c*Fatl^«»f^ 

^t^a faiW'Ta (Thermal decomposition) 
at3l «»if® aai «iia ^zw f^tf^ivt, cm^ 
c^tatw, cac^tsjtl^ ca*rtC3<l 
?a I w\a caVc’fa «ifaTqt*t m 

fwc9v all I #t5i atcaa fa«rcaa 

faaa Cl'ata (Ribbon blender), 48f 



la^ ftar 

(Anisotropic) caflata atata (Edge runner) a«i fa^l^r (Ball mills) 

|a¥ bsfaa «ra'tPf« ^a i «i^ aja^ta ’fii 15a 1 

a^atwe < 11 ^ ♦laif^c'®^ •ata'l h&f^ c¥atl^ bfia aitnatiai 1C0"C ciz^ 
^auc«fi 1300”C *ttca ( ui^ »raa «flt¥ 

"fTfl gacfa ntam wnS\ [MO, fat fai 5 a 1 ft ica npkfa 
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^9, ^t^*i <4f^fl nfi«itc*i 
vti^f ^*1 »itft^i ^tw I 

(ALNICO) 

WH\ «lt{% I uq^ ’i?Jt*3f»lf^{m, f^W, 
««c^ I c^ 

fent^rtwif «(«f*( liiS wfFi <4^ 

^Tt*lf^:Tl (AL-NI-CO) ?ra^1 | 

‘ill '^Jt'lf^t^l 

5f9:« ntfs I asr*; to 


‘4Jltf«r C«fWt (Peak Energy 

Product) '9 

(Coercive force) I ^TJt^f^r# 1 « 

<tf^Cfr«f ^*l®1 c^stt^ ^SC¥5 ^ «t«« 

I »r^ «nt'Oin 

pjf =r^ n«T^t9 

fWJfH c^i)?. ®tii* 

5JtC«(1. ?tc?r^ c*it§« (D. C. Motor) 



2*t^f5ai 

's «fff® srtsil ’ftw I 

I Icsi’tS?*? •I*|j8t^« (Electron optics) 






nrjc^ra nf® 

«rttf, ^t*t« c»t?i!>i ^tm «ft9, cft^ij^i 

ntc?r—’«ft:*rf9ft?j 

j^fucfsr f ®t: cftcnc*!? 

ft?ci Ft»iTr*(i i ^i>\zv^ 

c^,»!?{? I »i?3:ar« ?? 

=ffc« nttfi 

C«Ct¥ ^ 5tc«r «?NW¥^ 

nr¥« >f^tii¥ ^zj ¥tr¥ I ’t^car? 
C¥t!» C¥tsr «l¥t«( C¥ «rt1¥1 

c?<n fTCTTi-—«rtH¥i 
ffl «i cws ntc^ I 

»(%¥ >8 ^*(¥013 *^*lI-fpf¥Mti9 
Cflt%r¥ ¥tfl¥ 

»rt¥tt¥T ^tfkf ffi 

^-«R ■r»ll“f5f¥«»5!¥ ‘flt ¥39 ¥t¥t9J ¥1 
cittf ¥f^¥9 «f»lT-f6#^¥1 
¥:9r¥¥l <991 15-9f¥^ ¥Tt8tt9 3ll¥ 

%•!¥ I f5ff«.¥¥ni at%9 ^ C??C¥ 99¥ 
f^f3 Cl?C¥ l^^f^C¥ ¥39 ¥9^ 

¥f^t¥ ^i^n ¥3¥ 93^ ¥9¥- 

¥¥ f«fCTI '®t9*ni ^ itW "WJ-f^MI 
5t»ltr¥1 ¥91 flf¥«*¥¥¥*l 9?:»ll¥¥ 3» 

9f¥m C¥t¥ 9¥¥ 9Pf% ¥1 ¥3 ^ niff^rs 
<rr9 «9¥ 919 ¥91 w 

¥nrci, 9^C9 C9t^ Wwl ¥tl fSr t 9f%l¥9 


C9tn9fe 9«« 591^ 9¥ 9tt¥ 9C¥ ^ 
¥t9!5 ¥1 ¥^9 •*r¥r“r5f¥M1 ¥91 ¥«9 

¥9 I ¥^91 nC9| C9t?t9 «l99t9 

«J99f« 9C^ I 

ffi^rtcii? 9rcw 

^ti:*lf9¥l9 f9tf9®t9r99 ¥t: 

cfe® fn ¥Jt¥t®t¥ta!5 9r¥C9¥—¥tfl1 <(9nt9 
¥C9 ¥1, 5»19t9 9t91 ^9nt9 »3. 

'5tC?9 ¥3^9 ¥t9 C¥ ¥9 '«*| C9^—4^ ¥91 
«rt99l ¥tf¥ t f¥¥ f¥ C9 ^t9 ¥f9*l, C¥l 
f993 «I¥n¥f¥ ^9 ¥9^ 919C1 I 4^ 

«t¥C¥ '¥t9¥ 9l¥¥ C9, 99P«r9tl¥ '“ff® W 
cnt»^t¥t9 c9 ^¥5%¥i 91 
^tlf9 fifffi «rt^tl»l1 I <(t9f9¥ ¥9\¥t9 
C991 Cllr¥—9191 59919 ¥19. C9’t9t9 

4l¥ 4^ ¥¥¥ ¥f1< '*ft9¥ «1l5:tC¥l 
¥C9 ¥ri?i 95f9^ m ¥9r®i 9f9tt 
C=?C9 919, ¥C*J ^C9tl99 «r1aP9*l ¥19 9tC¥ 
49^ vSl C9tCif9¥ §n9< C991 C99 I 

^c?t9i 

'5{^C®C99 ©W9 «ll9^9 ¥t9m 1873 
¥tf¥ W9 C93fim 

f¥¥ 9>99 ¥i:99Trirtr9 C¥t9 fflt9 

§¥tt9 C>T^ ¥¥¥ 9?Ntt ^«nr ¥91 ¥19 
¥9 ^1 4^ ¥91 ltC9fl¥t9 C¥t<etjft 
¥tfer!l¥C99 ®t: ¥f9 4^9 It^l ¥¥ ¥¥* 
1961 ¥ft¥ 9t9!r¥C»|9! #19 4| ¥91 
Itll ¥1^^ W ¥W« f^9 
^vm 9W 4¥9f91t9^ W¥t%f94.¥¥ 
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^ ^«r f 24 m 


ff^*r ^«fir 
^«r® ’T’f*i ?r«ti5T J tiiw !im ®ti c^tr?!^ 

I <*l f^^cw «Tti:*ift¥t'? 

*f« I 

»t: 9t9ii5wtcfl <flf 

<<1 ’fC95i«n -arncf 

c^, f r«5*i ^nrt? catena ^ai 

»rsa ac»i •n^ catena «(f«;aaf 

fefi «itf9«fUaa •!«?« ^na fc»it i catn 
9fK. C5ta, Tf laa^ f«i^ft>i wta*? 

^ca c?a I ^f^fla «rta i c^ti® lo m 
C»JtaF (Hi catc^ ®t: 

a^sitc^i *(taitiara una^lS fkatn caFcar f^t’ijs' 
miv^ I 

«rrc>ifa^ta afar 

^a ^t'® niaPi^ ^aitai’r'sta 
^tr»i f&fa «ftafaaf ^a^ta •n^ catena 
•I’M fa<caa nni taafna, ewt^ cwPn %k- 
ajtfa faai, ^i f^<raa <«a^ 5^®n 

'^aa ’atfanteaa «fcw csil ^eatia i •al 
catena «rtnfa¥ •in^-'Cneaa catntapt^ 
«(tn aqnt^ aea ne? i 

•Ttea^fta afnnl<!»c*ia atart *i^fsfatata 
«inil^ aFtaf®*! cneflt^ ntnnt^tcn 
•itcatfif^ 'aa{5 a^tejatFai n«ta ^t: 
aFfatnt^ ae»if%e»ia cn. 'ateafaata catn 
f&f^’^nta aat ’^anai caa ^caeii 
«tar»a 25 n^F cat^fra feff^nta 
< 4 ^ 7[^^ '^aa affenr ntnea ««a\ 
catn lalaaiena 55ewten nataa? aea 
aen^ ^ta ataii i f®fa <irne’r «ita« 
aena ca, ’atcafaa'ta ntai aiew ati 47 


^ xit eaten 'ntaptw acn« 'flt catn acne# 
cn caen ca nfaatca neaaai 'efnnt^ta 
ajaTi aea nte^, «ta ^aat cat i 

^ta« na¥ta ^tae^a f^eatteaa a*nc# 
tsr^cna aian a^eae^a \ wai anftar 
fanRaifsiea 'atfaaea feias^a naf«^tfa^' 
wii catntaFtvcna n"ac^ n^n'i'S tct 
^a^asa naif® 41 catn faaacaa ncaf 
nataa aca i «raa •laata ate® 'A catn aai 
ne^ ® cat^ena ’ja^F aFca atai ??a, ®ta 
aja^l aae® aeai cat%at n’^f «rna* « 
^an aca n^ata ^tent ®tcaa 
ataea at catena n^apai a^ai 

cae® ntea i 

®ta® na^ta ^eatn « cattena nfta^i 
n"ne# aal8 axtnaf atn^ W ^cat^a i 
«ff®f5 at#le® fnci cat^ena entw ca«ai 
f6fa«vnaeaa ntiteai aeaf ‘•a^ 
cat^eaa faafa® ate® ae® ntea 

®ta ajaT?i ®ai ?esf i a^atca ^ntcafafta 
®t catena ca naf»i '^aaa« caa jceai, 
®tc® vnt catn nTi5 ^^’5?' 
aea I ®tac® ^t catena fef^^ta 
ntnefta aja^® fii •at "^aa 
antasat icea ate® ®a^ ffeffanta ma® 
nat ®a I «Qt catn nMe^ mataa <3itefa 
»aati ^a*l ®it®f aeaeii ®t catn 
na ‘•atf n^^ta® aa «aa*s ‘aa 
ftataa® n«a i 

ar«T isn 'na 

®iTt® ntafnaf om ^iteafaana I ajianjt® 
faff%ni «fr®ita I ftf«a faaea neaaiJ ® 
ftw ate® 1961 nten anft®r tt- 
fa^tfnl® cn^ta fa cat^eff ftnft njt® 
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cwr ( 1963 ^tii ^tn ^c# .tr^,.n y* 

c’ftv ^9f tRiii 




^ mzw^ «ii»lg w *jir*T, ( mK%3i ), -ifir. 

nv% nt«^i i(ti I tftc'« 3—jr^<rrts tizh i ^ 

^ I r?<f i{|t^ ap*i5i^nt5f ^afc^ 10 «(91 i 3 

f«’f ^Rprtw •sf^'ftfij :—il^|g j^^^fjj 

3 6 12 24 48 96 

tjap |^i:?^t»r ^ >ir^'«fiof m 

<yfV’5\5 - Tiraps + 3 «i<K tiWF? ^ 9 ? — lo ~3 = 7 

Stfws + 6 « 10 + 6 - 16 

- ^9r£»rf ^'sf + 12 - I6+12 - 28 

+ 24 - 28 + 24 - 52 
^9T =« ^9f + 48 - 52 + 48 - 100 

|fer9!?t£>ra ^3'? - *ff^5 96 „ 200 + 96 - 195 

ft* w ?|( Cif 5 >IS««c=iip « 9 jist) ntm im if»rs Oci 

^aa ^aT + 3 — '(scaFa |9? — 7_3 « 4 

«*rgC5Fa 55 ? - Ifeca^fc^ra |ai + 96 « 196 + 96 — 292 
^rtata ^^a ^a^ - ca*f^a 59 ^ + 96 - 292 + 96 - 388 

ji^ ^aa w «raa Ji^aji 3 «ai csf^rp 10 f?ai 'stn ▼rai:»i lat 

'« ^ «fi:«jt¥f 99 ^ c*ra n^an % atcata cwrtf^ala nt«at ata 1 

*Faialiti:ii ciRtfia^a w¥ 

caffe 4 fm fev «rt« aat, fa^ atfiicv 
fwrtft^) arf-«t 9 t» afaatcaa w in, mfws ^tftwa m 
aif^F aai aij cwrffas^h wf «vf afiln) aiift ajji 

«tfia«*rf%n£a«tfrc?acafr <«if^c»rc^ 

Inc- ca w ^if mart caww at^) caam altitct i 
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fwn nt 24«f 12-f W 


-af? If w 3iW>t cifftt- 

(«rt«)??’f *4 7 1 1*6 (2’8) 

*387 *72 1 1’52 

0*05 0*81 1 0*11 — 

(<rf^ csrm^ 

) 297 217 18-5' 15 ~ 

^ f^c's ??rn 

Sft^ I 

'« ijctta cvtai nKfj^i c’j^ 
C’TC®! ^51 -artf ^Ti^l 
’®:=? <irf ^5 <<1^^ cs?*tp 

« %c9tf ^irtgr nt'eiri 

I to tl 5TSi^ I 
jftffl ^tr® cfti ’ft? ^?? «? 
tit#? #:?? tV I c^i ntc?. 

nt#? ^*far? (?'^*itcsT 
tit#? c#t*f 5ftt. t?t« w #f??t? 

r???), fti tit#? ^t«!tc# ?fir?i 
?tf?r5 ntc? 5ftt, ^ tstfft# fsic#? f?c# 
ttft?i »^t?ttfi 'Br«:n? ’sto^ c?n 

^?tT ?tl#?i <7^ «rTr#«i #f?c^ 
c#t5T ?t?i silt I (lit?? arc?? c?n #?, 
#tt?? arc?? c?n c?^, »itf? ar^ti) 
«ir»i?i c#tlf«f5iir5fl^ 1i!^*\fec?? ?c« ^clJi 
??{? c?*ffcC5»? ^’Tar? f?*i I c?ng:?? 
#? ijciJt? ^c?? 170 '©I I ^ctr? 

»c#? ^c?far#<5i wf?#i wtffHffe- 
?Ttfnc*t to c?ngc?? #c#? 
f^«?t nc'pi ?5?? to ?{t ?>c?j 

29 01?# ?c? ??t? ??#? ?{^ 

?^t# ?f«#: 40 <?## q^tfl »?t W 
?t?t*t ?r? or, ?t;fei c?ni[t?? fenar? ftn i 
C?*f|C?? utfti ?f?fl ?tf^# 

•tti? ?tt» f%f t?l flictf am aitf^i 


ift |fet??t’T C5r*rp ^cti 


5*2 

10*0 

19*6 

29*2 

38*8 

5*2 

9*54 

1919 

30*07 

39*52 

318 

95*2 

14*6 

17*2 

0*1 

8*1 

6*0 

4-2 

3*4 

3 


?t# oi#ttr» *rtc?5rtt. '®tt*?d? 

^f?i *tf9?i ’Ofc? #f?t#r? I 

^?tc? at? Site’s *itc?—c??? ti# 
^tc’s =^c<i9 fsTft#?. ^d»i cn?#? c?*rg? 
^tc’s toft's? ?t*r ?1 c#? ? #?ic? ?»il 
?t?, ??? c?*f^?? S*rar? ’s?? 

to ar?c# ^ ^tc’s ar?f%«j 

#f?# I (S*rar? oi?’s ar?c?? trf# 
*rp6? ?tc# « 5 |ttf^i:?. fti c?*fgc?f c? 
^15 S*far? «rtc?, ’st?tt?? ?#i8 ^tc# 
ar? #c?) I ’stO 

?tc»i ^ett? >it% c^n tSc??tc’r? c?*r 

^n#i #? ?? ai?^ oit #t?n to M’fg? 
^^c’s ^??’^ arc? nfln# ?t?tc?i #t?i 
c?? ?t*r; ft? tSt??tc>r? *t??^ ar? 
c?^gtsr? ??c? c? ?if^#?, ’St?!? c^t^r 
«it??i *itt ?i I Snw ar#? ^s^? 
»rtf?c’5 c??i ?t?, tSt??tn, c??|? ? 
^ett? «? ??t#C? 14 6, 17’2 0)?^ 01; 
t?tt?? # 1 ?? 31*91 ar? 

Hfa? -s? 95*21 oit we?? ?c?Jt ??c ^1 
c#tsr ??# f^f?# Wtt? I wtftc# #t fw?l8 
ar?t f# 19*6 ??c? ai# foi f «ro:? tSc??t»r 
w c?ng? ai?^ Wt?tc?? ihrafc?? Sf? ??, 
wt?n? c?*ffc?? ^*far? ^tfti ^Pif ?tii 
arc? •tfill'i ??i t?ta ?#%? c?, 
ttc??t>r c?*igc?? «#ft, 

<mt?w 8 m, f?cm #?? wmoPw« 





•rwfsitr^ wt^r^tfl '« '®ic?<rtcv or^^rt? 
*it5in» a ^1 Ffl^K 

f5ii:?^ «(t9^ ^tw tfr? c*T\|c^ cncarw ( 
n 5fc? c^r a?'t« 5iy, c^ c^c^ 

5t!r <irc^—w»i, if^, csr^fi^r 

I <?T 5tir c^t®i*rf^ 

▼i? ^TfRa ^ffafv ?rtf^cf ^rs i 

ai crf^rtf, 5ii c’TNta ? 
f%a'?tfl‘, sn ¥tr*ia cs^k^ cszw 
pi*rt? c^UTwi{ f 4 ff 3»r^*r, sti 

jfa iitfati ^c»ki? 

I c»T «itar 

Jrtar ^t«fi c<ic¥ ciitc^ 'fti sr?, sti 
^r^^-sr f^anr-’?t'^l c^tafi 

I 

*it5t^9 ^k^ '8it«F c^ nacR® ;g'®nt4^ 
*ift¥t-t^tsT ^kw, nf^ian 40,000 

f^c»itf*ii»tfl c>k^ra «rtf 11 f¥c»rfft1>lu 
?k[ I «<i^ »rf«c^c^ fk? 

«it»k^l »ikn 4ti >{«tf I 

sikart w 

f*f«kil Hj f¥ ? spk^a 

at»ni afil^K ▼ir® 5t^ «rr>(tpra 
ca*lt spintat a^t¥t*wt5ii 
^ak»rta nfwn c»k¥r4i 300,000 f^wt- 
fatkri 5fk»5f hwtfaf 

’jPT ^itwta «rf«ta»t»rfa aiftfktakaa 
aFai ^tf ^i¥Wiatai anri-fft ^ 
afsif »rvr '^a—afir aak»^ta ^rf^r® ^a«r| 
W 0» «tl%a1 

5 


car*^tfac® C Alpha Centauri) cat^ « 
faca «rkrr® »iaa ?it^rca «rta ak? 
aiai aFkw^ «Tta« a^’l^taira 
ai »Taa aikica, ^ri:« aat^’a ^am ’fa’* 
^t-ttl ^fi^’Tt*. aw aka ai f^? ^^sak 
afac^ «jtakaa fk*® fca 
'*twfa C5?:a« ’«rca® sp® i 

«i53 nf^t"® aatf^ afa^aa ®®?a a*a, 
^ta fafa^ «tki '•ft^a’fet^iaa 

^knf*®®! (Einstein’s theory of 

relativity) I 

«rf® >aar^ ^knr«p=? i ®aa faf® f%. 
faca *caaf ^c^ikai f^wt^^ai *cai:®a i 

tatai® (Ether) ^tat® ®fla 

ataia ar»! carafe fatarwa, ^Faeaffii® 
^<ta a^tfam aa* nf®^*! i 

nf^tacira n^catara ajai ( Addition law ) 
®»i* cila cac* d?caa ?rf®a 
«Pf 'of^a rrf^ran ^a «fifa *ta*f 
’ff®can * ctcaa ’ff®tat»ra ’fai^a ’lata i 
na^aa ®ra n®r ata ^icaci I 

f®* *f»ia a?r*f 'afkat* at* fac**r 
▼aw vSl *a aataat^caaii *<t^*k»ifa 
»rf®ca»f *T^?i ®»a* «rtcv, ai iKc*a 
irt%a fe*fa f^ria^w aa i 

ait^«^tea f^ia ^k’fkpf'®! ^cfa 
(special theory of relativity) vilflt 

ftc-k eiapta faaa *1 ca, c*ta aara ^ 
*afff fi m aitf, <rf^a *a*ta *f 
*k* ai I ca* f® att*, w. ** arltf i 
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iit»i's tWR 124-r ’rt, 1 n 

r c^^rtw '«ni^ ^ ^v^ 

m- —r- J (rcst-mass); w-W »tf^m ; 

si i”( y «rf«mi I 


^ c<(i:¥ c?<n c^y c’T’f 

I ^tcsf^ 

3m: mvs ^s'« 

«rnit«fST fi:^i w 

«t»n »fiitsr i?t«,«i>r^*i I 
¥tr«i3^ cVn c*ros i^r*! 

fl’T 

^wi ^c«f^ cfU m m: 

TTfln «Jtt»ltfl 51*115? Wi) s?3 I 

<si% *1^ 

f¥ «itwta c^c? cartcfl ntr^ 5?u 

f«iwt^?i «<it fl¥*i 5?t*? 

Tachyon (jsp^^rt^ ’VH )— 

*ii M*rrt C15W 5?:»ji 

45 nfist^i^r *i<r5! ^tuf, 

««f5 ftfl'hr ^<t5T 

*FW, w ^rsi »ai33[ 

•di >Tt«fr««i ^*i 

»IS?? Tachyon 

if^ ftfflCl C?r«n Tachyon-4l % 

^nfr ^ f ’tf«m 

C^C*t?» *T>ltsi VWS 

i!ii¥t« w «r^*i '•rt^—«i<t^ ^te «iw I 

¥tr«fl nf^m 4*^^ 4*F^ 

n^n *aw« c^, c^ f¥ 

51t*rtll*l f% Tacbyon—Cf^ «a^ nf% 
^?^5? *itw =111 w «aw CTOT ¥i( 
41 c4^ C4n>r4f ntwii 4rt i ¥twl 

«ltwt4 taf two-sided limit I 

4«tr4 wtwtf 3F*ft»njjit^ «tm 
nf^’T TOtal «t^ I 


^4t:—(1) »ltat4*l ^11, 4t4 

Wtr»lt4 C4C44 cstl ^4, *f4t4 41 

««?! ^r® ntw 411 (2) Tachyon, 4t4 
C4»f wtwtif C4r4a csw C^% fflSf ¥4 
41 4414 4t® 4tC4 41 I (3) Photon, 
Neutrino ^®Jtfit w?f4^4 ^Rfl, 4l 

WtJ4t4 C4:4 sr4—4t4 41 C4^ ^41 

4t4 41 I 

(444 «ttl, »a^ Tachyon ¥4t4 wf%4 
WtCf f¥4l 41 ^®f4 4*41 4t4 f44l I WC4¥ 
(4^ 44C44 4^41 ^®f4 ^i:4nS4 4r«1 
«ft4l cnCH I 41 C4t®, 4f4 4t4 C4'«4t 4t4 
C4, Tachyon-aw wff4 WtOE 44^ ^tC® 
441*1141 ¥41 4t4, ®t4 «11 a^ C4, Tachyon 
¥4tt¥ 4?tfN-5^4rt ¥tC4f »ltntC4l 4tC4 
f¥4l ? 

'»ft44l C¥t4 4ft¥l44t4C¥ 44tC*1t4 C514¥ 
ft»Itr45 4141:41 f¥ T fe«C4 4«1t® 
¥4—41, ¥144 % 4C¥l^4 3^4-1; 

4t%t4 ¥44^ «rti:*ltl ilf®i:4l¥4 4t4l 

( Light barrier ) 41 ( 1 %#ij fill 41^4 4II 

¥t4l ^1145 44¥t4 4C4 **11^41 

4?4« 4f? C¥t4 4¥C¥ '«rtC¥tf CR4 
4l¥lkt «rff44t4 W ¥1, ^*^4 45tC¥ 4Tt¥e 
¥4C^ 4 |?j^ 41 ¥t4 411 ¥t4*l 4144 
4514 C4¥ 4t?1r5 "tfV4 eiCltW4 ¥C4 41 m 
«lt4tr¥4 4¥tf^4l (44C44 ftf® W ¥tl 1 
W Tachyon C444 fe4,nf%4 9|4i| fftcajtf 
4rf«4 <5tf C4^ C4ir 44^4 ¥lf» Wf llfl? 
44t%tl ¥11 a44¥ W ¥1^1^ ¥NJt¥ 
451 ¥lt¥1 W ^^kl l TachyoiKf 
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hsww, i9n 3 iwrm 


nvt 5Ri*nr ’fttf »<t’ftC5»i s*i 

C«n:»r6 space communication-49 ¥tt«f 
SFll I 

(0^ «fe« «[tfl 

<<if ^ ’PTsi wm? I 'nh 

frf I 

>r^5r R91, ^tJT fit*, csi 

TtS ftf =T1 I C^sifsr Cft:» IFsJtlflf Ml 
fiK cfTi w f5ii I 

ffsr cftf w 

5*ir^ <rttf. ^ f»!i- 

cf^nwa f^csr^ 

cfffcf c’lffcf «r<t<. 

c’Sfi ^»ir=« m^ ^*it5 

cft^ 01 % I ^»*it!r fcf 

jftsT ^tt*itf c^r’Tf ftftftff 
Ft»fl 5»|ft«W 

•ftfli ^11 cf =ijjf# ^1 
mw ^ nf^Cl ^tcf, c»T 

!fi I ff« 

cftf % ««l»i cf«ri ft»i 

c»r cf<rt^ or, c«ri F«icf ^<1^^ 
cftfe fcir c»fcf i ^wfl ^t^, 

Jitf'e fitpcf (11^^ wft»it5 

’tffC'H’l ftc«i 0 % fcf wtiffl 
UfJ fCl ftlf Zero I f4f?¥ CfTf'« 
cft^ cf, cftf 

^<(0 ^ws ntw f 11 

’■fWWW *nlf ^*. hcjtt-cf inffI 
fcf ^c»r» cft=T ft!?? «fF'a *tfto 
ficf, w '»tf ^ws -ititflff 4f^«i- 
'•fJi «?tr« 5>n:« ftfw-, 

C5?n ^t« ^tcf ^ci i 

fWW, beart «rtCW 

I f»rf%w’r 


firf, ^8^*1 ff^ f sFt« I 

»r*iT? f»fi ftif vt m 1 

fff ft?j!i{8 ft8i Sill ftiBf^wt?:<itf 
aiJll ff5itf »r*HI heart ^ 
fw '81 ftf ftrf 5ii I 

>181^ c^-r sijtnts» *15 f^f fW 

Sil, ft5*l 'aitwtl ’ff^m 
f 51 »rS5 fl5 *111 

<<1^ 5JtntW faftfl fe<ftf5«l Cf'€11 
I 30 5f5 55^^ fftsf >fft¥mf55\ 
'»ltl9lt5 C5i:n5 5tftftff fftftt 

5tyffl '»rt5^ fC5, 8tft»1 8^ 

*5f5rfl 8t5 C?tf5 5fntf8 »r5 «(tC^ WC8- 
1 m 5tf, ^tan cntf c»t f¥w 
‘ij:»!i I 8ti nf^ 5HPr c*t f5C8i a fc^n cf . 
c*T *itai 2 5f5 sift¥H5tc*i ff’n—'at 8t5| 

*15, '»t5 ^in'® l35f c*i^ *flai 2 

5ffl C5t^Cf ; 8t5 553r 

fWCf 32 515 1 5t#f f*Ft5 
C5f 5f*r CfC5 8t5 5t3t5 »1fC5 5t5 55>r 

ff»T 5tig 25 515, <555 75 51C55 f5rl ««5^ 
8t5 5taft5 ^010 5t5 555 fl»l 3 515 
ci}55 55 515-55^ '5¥ 5jf^, *555 8t5 
f5C15 555 5t5f 32 515, C5 fl 58T^ 
«l8r« 5T5t¥ 1C5 5ti:5 51 f 5ri'« 

50 515 C5l^ C»lCl, 55tlH5tCT 8t5 8 

H5l5 ®115t5\ ClC^Cl 5laf 2 515 I lt51 
5f^ 8 ’8t5 heart cii ir»n:i 1 
5tl5 5fl ’ltC»lt5 90% C5l’t’* 5PI-I Itf 
(<55^ iliwi 'inijv *5f8i(:«r), 5n:5 8t5 
IW Itf 5tC5 I *55ltl 
C5lt5t^1 1151 15t^ 5t5 511 

sri—5ti5 55tr5i mt*\ nnn 
118 1518 *tt5C5 fl 51 f l85fel 'SJ151 
*5f5Tfl8| lt5*l ^3tf 51 Wt ltit« 



^3^ ^i 24H i 2 -r 

»i*[t<ftt5?5 nw^ ^t<(t mwf i *iftf^'< aR*! cm f¥tw ^rtm— 

ff 1 V» 35*15| ^<F, C^ 'S^'8 C>f 5ft^Cf fssrrs^ 5*1— 

’^f»f 5ir? jjtar ^zvf *jfif=?1r5 ^5r*r >*!? c*ffiirw c»iii i 
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1971 Jitciiir mw n^t<-ft®5ti5T c5*tt^»j 
of'Sfi resell ^ ^^*it5r 

ifiJ-r !Jl9rf5r¥ ^5irtnv csfnn 
( Dennis Gabor) I f^fq »*'Sl5fl 

^t9i#^rsfw 'ai5(r«^t’r ^*111*1^ I 

(Holography) ^5tB^=®rn f«0l 

I c^t^r 

Rtc*it^-^ii«r «itcB(t^- 

«f%« >lti5tl5fr ai?f|g 

of'e?! I «r*ta 

^tijn« '8rt-¥trwp« f«»{tf«^ 
fpi? ^1 cftc^it-srfH 1^11 c^t^BitartJT 

( 1948 

«Rjtnf ?fC3I3 

*ff%» r4^<cs(? 4c¥ltir fkm^, 

^'^5f ost c^tc»it<sitf^ l«t^5r 

5ir«5*i 1961 >!ti:»i eel’ll*! *if% 
nt«r »fcf c^ti:»it«t^*r 
flmtn cf^ ’qtf 

^ *r? 

>« *4^ %nr «riRfii 

5tt’«<r'« «iif»fcf 5C»» I 


1900 »rtc»iw ^ Htc»r nTt^? 

i f^fSr 

<srtf5( c«r«ii ntH 

I %*|5T. 



^Ttn? c^r^isf 


fff llir^tfl^ c^as 51^^ 5i^ji 
^st^wa f?c¥ ^a ff^ta «rfai*c ft»i i ^rWa 
c^Pifit»i ^ ^*ff 


19^) idti mn ^tt 


^tt^ Pt’i't'irfH ▼wsTi 
f^fk %?tt^?i « nw 

^fl5T I nkm wt^t!{ 
f«*it^ '«iitc»[tfHci’rw ’fm? « 

^t?I*lll aftOT «r)t^ 

^%4\frt?5cn ^rc^^ii i 

C3T »r*nt’^tf^isf fw w wii^ 

I nrt^i c»i<rtc*T 

n% cafrcsfs^rs, »it^ «r?5 n^- 
C“!t5T5lt9 '^c’Ttn *ftsn 
-[f^»r»ti ¥Ttc<rt® 

’iit^fl ^rB5i i f^Pr 

mcvci cn 3t^s( T^fk^ fest’iJr ’fcisr, 

^tl ¥ll^f8 C^"f 

SCF!fiF*l I ’ftt51^-‘« f«f5T ’tlU’tfl 

cJifvi ’Tc^^Ti ’rjt»r 

c^it’PCts '« :Jtw >J1 ^t«sr^ 

^ci '€iU I 20 nc« «Fc»»c«F 

f®f*t C^tsf CVtsi srt ®51 «l’^TfT[ 

S5WJ fapSl-ftfaFna ’J'htjf fire® 

W I 

1933 »ftC«^ s?t«s^5t nCf 

w ®t« ^tc«rCrc® bc»i 

<ji«t^ nw? ^Vi ^c^c*r Vilen 
^*r*r «rf^ten nw¥-^f9^«ta 

f^ntenenmntn ¥«ni 90tn* 

cutn^ nMt# ncaaii ntn 4a^ 

enn 5?ata na ^cnfla mIt’Pi ai 
*me# ncaaTi a^aara naa caft*it'Str^p*la naif® 
Rattan *FMn i cn naa <<11 nif^ %aar«a 
(Wave front reconstruction) 

alw nfaflas fkn \ 

1948 ntw «^a njtaa »r8a fatfwtntia 
IHftata ’<K»rct twfa^arta 
faiw am 1958 artw f^ta 


$fa¥ naKfaata ufajfna an •aa^ 1967 
nten 4^ *t? caea^ 'aana‘«2raa atan i 
a^atea f®fa ^Hfaatn a^tne^a «acafi^*tn 
wtna 4a^ v»¥®a fnf^aa fant^ c»rmi i 
nai'^-fawtH ■ca^ani^ ^aatma arew 
®^a nrtaa cal-fac?eHa aa sratn « 
naa nt's araean i f^fn atifa^a 
ntca^-tfla n-atn^a na^. 
n'acna acan cntnt^lSa ca'eni fn. 

R ^ I RR cn^FSfSf n'lt'sf-nc^^n \ 

‘Inventing the future’ sifW ^ta (SfanfR 

n^cn Rena nataa »it« aeata i 

‘The Electron microscope’ »iia^ 

(1970) ‘Innovation : Scientific, 
Technological and Social’ ntcn ^ta 

^atfn m acaef «tla lOo® 

nraani-Raeasa RR a^faisi i 

«iaiia (1971) « caaaF-Raifen 

enlean <j(3^fa cncat^n affVn ^«»att|a 
R’^Raifncaa ntfl^la-Raitnt »ta 
ms{ fe^efata ntntaniM ( ^Raa) [ nc^aa 
’71 nwta n^ata iR® awti ] i 
«fta>a®i^ cn '»r?afeaa ntata 

nJt«caf ’jaata cn«ai aeaet, ®ta ^tira ¥ca 
’^fCfteaa aFtcatR^i^l c*if®c»F»i 
aeniin—ca stf^Ta RRa cai^a aw 

^tr?a ’®a»a’^< ^t«r n"ntn*r ^ea attaf, m 
vawRa araiaa % i ®^a nt*rtanjtc«a 
ncaanta ?e»i ®ttna mavt^Ra ntataa 
«ft«f ^aai $nnt%¥ai«c*rtaRi 
25 nfi ^tt«f ntntanito w «a| ffiiar 
ncaani ^ arran, «an fsfk c^ citn^ . 
Re-m Ratna ai ^rReifa ¥aata, wt tnif:. 



^ irm 'e 1 S4-f izH 

C¥t*f ^ipr *}^f^ ftw »FtW ¥Wt« fNw fl[>ltw 'Stll ^f^¥l 

«fSrti «rtiig ¥ti!( fm 1946-47 <!r^«i^wi 
’Ttt^ 'eitPt^^^ »fr44¥ 1956 *Kf %t>r 

fti »r*is[ «fpit«rs! ^t*r ’Tit’rft c^tw ftci 

fi^t*r ’T^aphi I i?f onr^ ^sli ’Cfr'i'lf 

^t^«i ^ «>T mw flt»rtfPi¥ w i f¥i ^ 

ftcni «c*r# n«rt<i >itfti*!jt'® cft4¥»itf »i"^5T55i 

WT WTf c^»r '■ttINrt ¥rwi 

f®f«r <4^ c’^c*r4 twsf ^tf^i- 

’rtft’I (Adenosine monophos¬ 

phate) 41 W^C*f ’TtlfiF^ <4-44-f*f 
(Cyclic a m p) I 4ftcn 

«r®JVatl4 C4rtr44 f5Tl«*l 1 

’TtftfliJTt'a 4JH¥ ^??*f’4tC4SI *f4 

®t4tw, cftwij nt4- 

^4 ’FtWf ^ f445*l f C4 I C^4 5F<r4« 
nfil4t1 4tftf, 41 4ff4Cf C?I I f®f4 

nsl’I'l ¥14 Cf<ftJ»li(, 444 ff, 

®44 ®t4 ^Jt^4t4 difl? C4t¥ V( 

^tf®c4f44 ^44^ ®t4 cn^ 

C»it4j84 I5i("44r4 C4C’¥i 4l4 I nw ^ts« 
C441 c*f»l, ^Jtf®t4f4|4 ^^[r*fC'»4 c*f^ 

C¥tC4 «4-^4-fn-4 4f®1 4tf?i:f 

f4C4l« «44^ 4®&t cn^4 ft«f ¥i4tf 

®^4 «tf3r^ 4t?t4»Ut'S 4tf^'C4Ct I 

nt?t4»atr8w <41 »f"nc# ffeflF*.- 
<jrfi[ C4C¥ ^44 f<cn4 f4:¥® 411 »r¥ 44tlf 44t4 «rfH 4F11 ^¥*1 

^ I C4C4* «ir«i5 Cftl44 f4*fr¥tf ¥t^- »r4tC4t54l ¥W4 I «44 IWI 4*4 41« 
¥"lttn ^f«W 4C^fC4I «r®t4 4n^>ft4| 3Tt4t4»Dt'8 <4| f44tf 44 nit4Fl-r4l^1 

C¥t4 C¥t4 fOtr4 ¥t¥ ¥4r4 « ^'l^l ¥t«f 5t»lt4 I 1960 ^tZ^V *11 »|t® 

¥It4, ®1 fsTWI 4fr4 4rtt®n fkfm mIfjFf '4-44“fn-C¥ C¥W ¥C4 4Jt*f¥ 
wm4\ <Sff¥ C4r¥ <lCTt¥4 ¥«»rtw ¥twi ¥4*nt4 FC»l *44^ >ft4t4»frtr'a4 4|tf4¥tlf4 
f4W ft ¥ ®t4*r4 4W» «4r»r C4C-tl ¥¥? 41 » ¥f®i 4t4tl>Otr4H 

<41*11 114F1 441 %1 "Tllril f4f^ H^C-r «lt%fl ihiwf 4t«1 4R^C4 <4®! 4? 
4tf^ 41 « c4:^ »r44i «r^t*fi iitii i¥t4i ir^wf^ m 4tiii i «ix*rt 






733 


f»Pin 1971 ] 1971IIW fwrtW 


5t*rt w I 

^t5ii *r«r ^ to i m 

4*R ff, ¥3^1 fs«t*in 
sjt*l1 ffeffMtT ^ C'S’IW 
ntrfi >itTti>iit'0 

¥aC¥5{~‘<l^ C15¥ 

»|I¥ ¥[t»I1 ¥?1 

snr I 

(1971) ¥*{sj «ii¥W!i 
f^wt5?fe¥ ^¥t?r c?¥ii jfm¥, 
?>tt3IST « •I*ft‘^-fiwt53 (¥iir¥ 

w¥nt< ¥wi;¥5ii 

¥W ¥Tl5lt®t« »l^Tjtlt 

(National Research Council) s^i C’t^HEt^ 
(Gerhard Herzberg) I 

mw i^tcf ftwt^T-wnrM »R^tw 

f?il ¥Wt¥i 


ifto, f¥¥ fJtoti 

¥TtoW’flw 





fltn»i c*tc9|’i I ( 

¥tt¥^ *tw 1 ) 







Cf fw 5I^l5« WH) 

nc^, 'OWfltC^S CW»»tl Cftfe 

^Ijf^aFsfl *41^ Wll^3 
’ft*r csjtcfe^ 5^5^ isf^j^ ^f5 I 

I 

«ti ’T'^ fAm «ff5jc*®5^ srtc'sf ’f?*it9 
5t^ ^11 ntw I ^r?r c?t'*{H 

^%?t'*tt-f iRtfSt^ 0)5 TTSfil 
ft I vnw cftt >e 

Wn^ frhri test ft \ ct'apttt^t (Mttt 
fftv t^«f c<Ttt5ttt *it»r «itc*?t^s tttj^ 

fttitt ffi? tiijtt vfltir 5!fft « ^tt '«^tt'« 
*fctt ff=i *ntl cf# t?t9!i ttt^ ^tt« 
fit \ »i^tt tt'? ftit tfift 

?-ttf 5tCt ^»l CfStt '€ 5Slt&tt f^«t fttt 
•f^««titft'«ti t»it5c»it trtfi stti tt^tt I 
ft»rtt •fe’F *1 »r*it I 

¥t*)tt tl^tt JTCtStF t«ft 

clt^ Cftfe :fl^ *(1^1. fsjTf vs ffs fft 

¥t»itt «ct 'sd, ^1 ettr^ t5 trfiJ »»Te«r i 
wtftnr < 11 ^ mtrsir ^t^ti c^fftr ft 

’T'hrtr^ test nt« »ii eft^rtt 
^nif ftttf ftetr >rtfi test citn ftt¥ i 
fwt'sf’it «fw¥llt 'ewf nfttm:. t?ft 
cw T*r iTjtf n^v fit ¥te¥» ^t¥tt^r® 
^tfnt «fi» «rii^ ^¥fiit tjtftf ¥ti ft I 

5»i^ m ft 

¥¥ tet I ¥ft ¥ cftfti ft¥i tifftt f«sr 

f^R W ¥»l CfJttJl ft I •rtfl Rtfti 


t^ 3Tisr c^e¥ wte^ Rt^tttlr® 

tft*( ttt, tTt^Jtsfti fit ttt '9 ^• 
«ft[ wv^ nftt^ ftt -sd I 

^w^izm f?¥ ftct¥ ¥t»fi ftcit 
>iw I 'flfftc'® Rgt *iftttr*f c«i\f viit^ «*, 
ft '« f5r f^^tr*m ¥ti¥ I fttesf ttti ¥ti 
fc»! >flt ¥jtc9itftt *frtttt« t5 ttt 
‘«ft?i tf:j[it'«tt'®cttcnt nc«^ ftttt 
^»n¥tt*n 

[ ^tt^t fft Rftftt *rftt»r, (¥ft-'®t=i), 
¥^¥ «r¥tftf^ 3 

^Sftett ft¥H '« ^fti fttftli ¥tttt 
<t¥}8 nfftf fe«rft¥ fctcf I t¥« 
^ftf R Rtt fffT® 

Ct ttt ttet, tstt RCt¥ ¥t ttet^ 
fftit fettnr '3tc?t tfti ¥ ftfN 
tlet I 

Rtrtftftt Ritftrttttt ¥ft tcttti 
c¥tRs cRftf&Pr^ ttfS ftr. tTr¥®Ttftctn 
fttet nt^Ri-ftt^Rtt tjtntit ttfft fft . 
tettTi f wc¥t tfcttftt^ ¥teft I 

41 «r»ft¥ trtTft—4| ^»ST 
RftFttt ttt tt^e^fttttt ¥trsrctr‘&-rt 
*T^t¥Cn 4t. ftr. I ¥Ct¥ 4¥t« §flf 
ctcf ftit Rttfi trtT nttt-t^ettf tl8n 
Rft Rt^t feflf rI ¥tttS nt rI Rft 
\lt Ftti tw tft *tR-tt< fj;t, f¥ i¥t 
¥iR^t ftt—Iwtftr fttf Rt RftFltf Rfft 
ttet ( 
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m. f^T. ¥nr 
’Tt5 ^c?w ^ ’r^»! 

y\Wi sft^i ^eftcTfj f^f’fH '« 

f®f^ ?rTt«H1 ^9!S| c^, 

’itrJ ’Tt«rti*r^: f^f%?r §f%c?s 
^f^*r fentnr 

3i;»T-’lf9ir5rHt5is ftii 

9ft^? ^r«<r ^iil VI I ’ft? ?'? 

«rc*f^i ¥?ic« Vf c^T^ 
fft's^i nttiE T»i «fC9 ^lar V I c»r^ 

5tii cfltnf ^?)i V I *5? >r><F»i 
=»5s» ntcf? ipsi^t 

'« '^irt^ '«‘ft^1 ¥W c?<n V I 

*ra JTt^Nafsiv 5»i:«T 

i^»i jjif <8f7Ftfl jri:<(j silar 

^^{5 c^c? C5?«ii V I 

^ ^ 

•i>jfl5»rtr*r’<F ^jtnt?r i 

«it^c^t^f^^t9i vsifsTwr^-r^r 
4farati «r^ >iffl?aft^ir srr«cj 

C^ts^ C^=(f5 ««5I^ §55 

¥»i5i^*f §§c? •rfl‘r« ^15t?ii 
^tui W W >TU^*r 

c’f, nv»f 

c?9n Vi I ^tc<nr 5ic«a cvt![ c^t^fS 
§65 *ft«11 C*fC«[ 

'itCT« ’‘ltd C^tni ¥t5 '«Tt'®*l n?t«f1 ¥tfl 
«mrr«f5r v^ «ttr^ i 

siTtWTtfwrwfl tit«*il—cw 
Tr»r»i §<.*ftTwi wci^ HI, *fti-«rirHrH« 

cH’iat'® 4^ ««H. f^. nitfi-n«f§ «»¥ V- 
»|¥tH I 
6 


'Siwn ^'5 ■rr^jf# 's ‘¥7r»r 

c«^c¥ *t^i'« Ht¥n^ vm ¥iHtf 

aq»|5 'BrfssfJi §*tt¥tH *ltf¥H 
§«Nh ttfli «f¥CH firs'® ^r®i 

¥^9l CHC¥ -rf¥H^ ¥ ¥H9IC¥ ¥t*t¥. ¥t»r¥ 
srr^C¥I ^t^SI f?CI CS!:¥ W ¥?Htf 
csll HWCtH, f¥f ¥«¥t^ ¥H f5[ I 
d^rCHS 'eCSHHtC¥rt ¥¥XC¥9 

cflt«i¥§*frHrsi(5 vm^.^ i ststntw 

cHi^f »itl53 '$t*f*itan itH^ti 
§*ftH §5rHH§ ff n #tC¥? fifHH H¥J l 
ns ^ fentHtHjS ijtc« h¥ 1 ¥«. CH f^C¥« 'Stai 
amvi 1 it'«i *r¥W, 

^ §nt?tH ’rt¥*rt¥ti:¥ csc¥ itHc«r 
‘fl^^H¥t¥ «itc¥rt c»r§ ^*n- 

Htcsia '¥t^9*i «rti Ht¥i:^ ’ll i '5? ^^[3 ^fti- 
•rtHt? §ns ¥f§nr H?c¥ h^h- 

at^tr ifl¥f5 c¥Hfc«§a 
§«^ntf ¥ Hrai? firatHH i 

fsi: f®. C^H^lJtH ¥ ¥fH 'fl¥. 

Hfi:<Tf?!¥—?-WH f^wr?r Cfl§C¥tC«l§ ^TfH 
30, a«nitf^¥ ¥¥-68 ¥ ®r¥ 

iHpfrf ¥§ «rr¥H^ §*rt?tH ^¥flt ¥tiC¥H I 

¥l8 C¥tH nnK HI I ¥C¥ «lti§l¥ 

C¥tH¥f¥ V HI I ¥l §ntftH HtHtHtl §*11 
¥f¥a CHitl *fl CHHI CHCW, ¥I ^tHICHf 
HWI ¥t*f*ltai1, Ht^Wf ¥t*fHt3Jtl 5HHtf 22 
¥tC5HlSt^§ Cl®! HtC¥l ^riH ¥WI 
new ¥§ nwn nnK cHntrn c¥hi vh 
cni c¥Ht§ ntintnti §n« new ntitteu 
i%wcH¥ii v\ Htn <¥t§ nti »it%i 
¥Hcn ^ ni §ntHtH ®ICH¥ ¥h 

nuni 
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<rt»i-f^»i, 5t?r-5Tt*rt? ?i¥*f 

I *11^ ’r^»T ^tntin c^Wi 

nU 5»itBt»i?i *fc^ ^n] 

^?i1 I ff« ®fi 

?c^ I 
WR5F m 

C-^fCI C55(5 <ttl^ I f<®t4^?ll C^, 'ill 

3ff»i •r®cir« siTj ^r? fk^ 

c»!'9finr^c^c? f?ci 
'fli'fs ’ffli ntcfl 1 

f*i»! ^f*i¥ 'ii^ 

cTfiTi fnzfi% I 

njt«tc*(tf^^ 5ttCT 'ii’f «r^t« Ft5i ^r?f 
‘ill >r*i«i =F«1 ^U Tf 5T1, c»T 

c?<rc«5sr I 

^tn c^, c^ »r^9i ’tti5nt»ii 

iitsiwfl ^trw »itrn—‘-^ a 
c^1=i •itifH 511, «1 fac’^a'Stta 

«riitfi'5 i5r«il 'iRtntiii f»<»i ^aata aiNtra 
csi'eai t 



c'tt^ ‘tm fe«.*ft?5T 

afil m<, 5iata^=T ncal 
^cira irrfl^rl ^tcf i 

•rtc*ifta'1ii f^sf-ttfl ^c»ia 

’ftiE t^f^u sft^f ^c*iw siraj 

*ratn ’iM'st’f ’ifki 5fiff!T ffl 

«r¥ta 


1 faiwfai [ 24-f 5rf, 12"r »rwi 

iitf C5^l ^artsf m- 

fl5^»1*ijt5r ‘ill ajHtca ’f I 

f®fa ac9ici|H, ^ ’Tf*i w?at^a 

•« 5?^ a^ai 

^tca «ga nt'eai atca i 

^tfif (M^ 

C»1*tj:lt’^t|a1 (Leptospira) sTtCsl ><l^ 
«fafta catn ^fa*l, c*iah, l^a, ca^a «fffs 
5it!ii "srt^a aww«a *ic'(T ca^i ata i ‘*1 
cat^r w»i « «rtaia^a atajw 
affasF^, ^c? natfl ♦r® atsjcaa 
n^aFtf*!^ I >1 *r«F«i 

9 Fia <eiqfta« «ittrrc*il catc»ia 

s^a I «ria*i1*»fr ‘iia^ 359 (iil catena 

«ratn nn**l 1 ‘I eaten '»rtaFt« natfn n ®9 
%% 5tn nta 'na^ n^j^ta ^a 1 
«rt^caa i^a ni catn evtn 

caftsr nnca ntatnraf ?ra ate^ i 

^tenfa^ta «{tl«ai atc«fra «itrnena 
n® cam n'a'tv neaantntra ‘nl catena 
{S^i «itraf® acaet 1 >a| iBfi aja^ta ^ea 
naif? n®, ‘tf a ®fia cnfcai 

faena %w»\ nt^ai cnea 1 ca nan wfcna 
I5fi cnaat ataca. astena ^'aHa «ttaFt« 
^a ^ 'iia^ asj^tar catena W'e cnai ata fn 1 
‘Hi catena fawta '« 5f|«^ni vain^al 
1 atlei cnef catena nna cm nt 
cnen'e n®a cnea ‘I catena at«ft^ ntfc^ 
ntea ‘iia^ arwtsr n® ^ catena flntljr ata^ 
«riwt^ ae« ntea 



ffS?! 

8 


1971 


1R1 5i^«01 



nc® '®iu f’fc^ 1 csffiRt^i'-g sjsffiac^-? ^Dfc*t^ 70 ■rsi’c-Rf's c^% 

Ff*1 <Sj^r^ fwf« ««fT Jlt‘5t>35 1 f^pl (W ) ■« Ciftr^fr 

( Cft^ W ) si^5fa^-’fi'<3R1?r^ W? c??!! ^m I 1971 5nisT3 

30C»t W C^fs C^fC^ CSIi^if1?-9 I!^5ia? ^«s['5F«t I 



3?:«j 5f«^ C6z^ I ’4ftf^ cstc’»f cw«i1 

‘iic«f?{ '«rl%^ ^t5i?rl i c^ ^Rft?ii 

?!mi? ^1 ^Rfr ^sm 

(£f3it*l C^ZW I =^^c:3?f "Sfltl? I 

5Tt<(tv®t^s ^z^^ c«^!:^ ^v<>m 'sitc’T i 

^t^’sitsf f^^rtw m\ 5it5 H\ I mj^ 

mm\^ 5it3} I ^\mU Pfi f^i 0^^% 

dcs «rt!:^ ^t<iK5i<?i^tc^ ^c?[ i 

'siit%^ ^jts( ^^«r«{sr »«^ ’it^it^- 

?ic3f?[ ^rt^tr^ij ^511 <s!i^^ wx:^^ 

C*J, I 1861 

^im c5fiK9t5( c^. 

m*(Tc^?i c?r:'«f ^tc?3r i ^t^'Q c*?^ 

c^, •igt ^f%ir \®r i c«tc’i?i 

»IW c^i? >l"^# <Pf ^ ^"9 I 1873 i^tt,'^ 

'5ftf^^?[ ^t^tC»T '®if%^ 

^^z’^ ^zm\ ^i:?55{, f^% c?itc^?r ^ta?5fc*t3r viic?f?r 

»f’F5i JR 1 aFH*f; c?c*f ^ 

9l9 mK ^^^ ^«fT ^9 I 

*A% ^«(t?f®t^; ^Ttfif^^n, '6' l?i?’N c^« 

w I <iit??r ^t<fT f^f^u ^ci 

^izw, I ‘iij«fii \»r ^t!i>'s f^f®i KK«r<i i ca*t^^^ 

^f%zm ^^9 ?$ ^%«8f *f*rtc<?i 4C«f f%s ^ 

^f®c!r I 5^t<it?f*f^5 

^ t <!i9 ^t5«i m9w, ^5f ^f%cw?i I w 

fkz^ «rnflf^?ii ^t«rrt »(35c^?i 9t^m n%9m 

-nt^^T ’I C9z^ Inn nft<^ m ^ ^tnn i 



wo [ 24-f 

twi 

CT lEt^l ^3it^«rt^ ’«iWtl ^t?r I ^Ts 

ii\t «rt0tc^ir \ 

??p*i ^Taints? c5(Di «itc»f, 

‘»rtC^ I f?C5iy ^1 'SiSlil^l 3PC9I T® 

f^^rtc^i ’Ptw iSiVs im w «Pt^‘i5 i 

»r^«i ?Pt?jt«i n^lz^n oi^ i 

cif^l ^15 CT, ^ic^T 'srK^t'e^tfl ^P\^U 

^z^ c^r? »rt^t'^j ^?il vi 

m{ ^z^ ^z^ ^rr^twj «s!rff^^« <tt#J i 

^fipf'Cflt^ wt«l f^c»f^'®U«i 

?[C55—(srtfrsf 'ii^ ^%^?r ^r*ti cutM 

wc® ?Tl^ I ^w 

i^^z^ ^rw ^vn 

^ ^®t® «rt^ c?ftc^?i I r^^z'ffz^, 

'e ^®t® c'f!:af« «ir««il 

CT«!it miz^ I 

^t]?r ®t^5it5? «!w %w m[z^\ 

>6 «l1?f'e «it;R3ir C?>*f 01^ f5|^’9lC5i’?^1 tuf^c^ 

C’tC^ I ^tsitc?^ Cf-t'e I '« 

^*(t®tt®i '51^ ’fTO 

W1 i?ajs^€i# 


• ffwt*! lt»fif) 4‘f»l^t^1-9 


61^ c^mi ^«Ti I cf<it^ mw c^it^ ami 3 

f^f?^fei ti? nmf (2fj*!tJi ^'s?! c*f^ nartiw 

c^tait?i *tt^*rf^®1 wf cni^ ’ttcs I arl^^ 6, 

5,4, 3,2,1 ^1 0 ?JC»I *fmf»r«1 ?«<faFcar t5 c^%, c^% c^% 

^5( ^ t 

1. C^Hcaitsil^ aifaf-u ? 

(^) c^ifis? 

( ^ ) CSPtf^sf 
(’t) C^tf^si 
( ^ 

2. mi^ r 

( ^ ) ®lt51 

( ^ ) ^ 

(’t ) »1^w 

3. apirsc^ ? 

( ^ ) #tBl C9tt5l 
() (7r^i C5it?i 
(’t) 

4. 51^35^ IJ?( ? 

( ^ ) t&Jf 'Q 
( <<( ) ?^1 >6 ^ts^l 
(-n) -atsii 'e tq 

5. c^t5[ s^i& '»i]tf3ir®3r Rarc«i ‘«?jfi:^l3{l 55 r 

( ^ ^rtf^i® 'e isttcsptcgstf^^ '»lltl^ 

( ^ ^Ttfii® 'Q «ritfn« 

( “Sf ) 'Sljtf^® « 

(¥) roo8 
C'*r) 2*016 
(^) 4032 

( 746 a?l«Jj) 

« 

wt«r«^ « mm 

* *Ttti AtfaFPtfl f¥f^Kr» 9 



C^NII fl»i >1^1 j f?CJ5r t^ciitc^?! 

f5?l>f«T ’5ltf^>?rc^^ ^^=atc«( 5tc^ *Tf^ ?ir?lf5i:«T!T I f%^ 

'6 I f%f I 

C^lf^i^^l?! 5tC^?r ap^ I 

Rc?i ^t?i Cf'QIt ^11 

««(3T <13tfif5 ^11 

fif^^ CR^lffC^s? I 

5tc^^ ^“iT saptc^ 'tt'? ^5j?ilc<nr c*i 

^ti«f^ fm^ c«Ttf^r<®t^ rw«#rc5^1 '5(’af«^ i 

1547 ca[t5T( f^e^tC*^1 ^’Jl«5r^®l 

I 

^Z^^ ^Ci(«ftl«l 'Sr^J'l ^Cilf5!C®f5T, ^fW'Q 

^tw 3pcsit?r cft=^ Vm i c^t^t«f^i^t»i <£ff%^qTiR 

f^c®i5? aif ^tf jf?®!. «£ftc*i 

fRtH ’»ftfT9 ff*(1-*f^l ^C®1 f%^ 

I Cat’<H’?1 3PC511 <2f5r®i^ f^ttc®r« ftvPC's® 

«f5t^ I «iha5tf^^ «(t^«rt«f% 

'^t®» C^TI I *£iH firf%%?l1 c^ft ^t®n m I WtsrtH 

«(tisic^?r mm ^,=?f f^5t«t®ic?r 

^3ftc?« %t?i m\ I gsc^t?! ^T?il =i^?>c®il i 

<4^^ ■ftifC® C^VH '?*C®111 

'Q *trtf^ «f^f^ ^^aitc»t?r f^f«ii 

^nl9^ i mtn 1583 ’irlt^r cm m 

i^fk •cT’vW mM fmm \ ttw 
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1971 j ^^rc»ri mm 

«i5?t5r '6 f^'Q '»i’^5i I f^fi? c^i[^ 014^^1 ^r<i?(t ^9 

w I ‘ii? f%p[ c^itac^fe^p w.¥ 5iTfi f^i:»R i 

ff51 ’sr^ %nr?r c^3sf I rw'e^ttsfi w»i5(—f^’^T c=?i® ^1 ‘«rtc^ «itrf 

3i?ifl 1 cflfjtf«f4^i 'e f^ipf <2r?ff^=gt<f\ TO 

«I5TC1B ?tsiC»Tl I 5tC^?l ^^tlll 

1593 ^im\ 

c’tni c^jym I "^i?! f^^i^?r ^iwi^ C'St^tif ^i:«is( 1 »it« <rai 

^tn ^^r®=T, ^1 3^5 c»4c^ s^i i uj^tw 

I f45t^ «2j^37;i i ^imft fsc^^r 

firsftctir c^h I 'sit’ft^?r »it#tcf?re TO ’it'fT 

m I ^3pt«i c^c»!^ TO c^t=^ TO^nr 

^lizm m I mm i 

c«iOT mmi-^ r^m mm ^t»!i j 

Mi^ r^5t?fc^iil ^tr^ ^t?r^i?r ^r?*f f?t^=( i 1604 «r^tw TOtr¥ <fm 

^twTO fB®i^ tL%^ ^'STt TO1 I 

^^11 ^^1 ^zm »iw, -¥^5^1 <gf^f^^ c^l ^^511 

^urs m I ©t? 

■spcs^tn f^‘!tf53j:3F <2f^*i ^r?r C3r*f'f4jifc’*f i 

mm 'srt^'Q ^«(T, f^«5tc5i?i 5fu*ir» ^t?i 5fc<(i i 



’tst#!! h®rr^?PCTf?i ^t5?i %i ^ I 

5|ffir9!;| c*f, yrt^rt?!*! ^Wl«Ttff fTfl^ 'il^f^ f1?? 
*iwK I 'tt? '?sw cn 45ip«ri to i 

«lf^tt»! ^?Rt^l 51^ 5P«rt^ =5C^—5J?t:3[»tT ^I'S 3?l?r^ f^JRl Wtl«l 
3?^^ ?tw ’r?t<' I c»f^'5ic'n <er^it« ^t^isr-f^wt^t 

(W) ^f{^U fifsit*! TO c?^tOT5( c^, 

«fa5i^ in?!^ »it*(tii*i ^1 

*ft<^ C3R^ I wirt^fiT zvi Ct^TO ^f^ra c?^cwi5r mK 

^-'5iiit^® ?fjt»f '8jt?r 5(11 1814 »ftw TO i^t^ifiF c®f® 

• To toj ?fiWc® ^tf%a csptca^r -r^n ?isw 

a ^tfi '^n m =Ti, ^1 nfr^ 3 ??^ cwto^t^i 

i|5?»jtTOt*t?i »Jt3iC5? ^OT5! CT, 5?pt^c^a ^TO*r it^t 

«ltfl 51^ I ?[lc«l1 Sfl CT, 

•atitvt^fe, ‘Sl'ff% ^wtc<a f%« 1 »!tTO1- 

«t’a ‘iiw I '®i i[cwii—f<F c*ftf^3p faf®« 

w.n 5^? ^pt^ct ^mi faf®if ^w\ 

csftfwT^ fta «8itc3? 1 ftac^p 

C3I, npl&’VTO TOftf%^, ^ <JrJl^l^$»f1 3TfTO*l 

TOrr« wrtil:-»ww hfecTO to»^ 

^fkw\ 

oiTn «rtCTflTO IJSPatll I 3ff5p«| Itiv 

’ftTO?! ^ZW TOf-fiffaf'S *tT««flfTO 

?1^W?r lf»I-at^W CTOI ilttl TO Cft^ 

CTO TO TO 3t(tfar^ ’»itnri cft^ ^v\ ipbi 

*a? TO m fsitTO m*\ c^frora ^to 

f^z9 TOtf^ ^TO ^icTOtfw TO I 

Tow C«(CW fsTTOW TO1 TO I TOtC3!« (?fC«f CW\^ 
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1971 ] 

<^tc^ I C*!«f^W'« ^ 

^ 1 

^TC’lt ^C»lfiF, <£i^^ Vl5^* ^ ^‘fift'^ I 

^tsr ^?K f^fsj'® «{t^?its ?c?r ’*iTC¥ i 

It'S ’ffi't^ j??i I 

«f»Tc^ I 

»lt?1C^I '6^^ f^ef^f 3??I1 I uq^?(> 

^rtr?r^ <ii^^ ^itc^i^ I ^stitcsifl j^istiii i ^tft Ct?i^ ^csit ^f«iuH 

ai?j 3032 ^itc?i^ ®t?f 606 <2tit5i i <ii^t^l c^ifssj^ 'QW^ 
186 5fjtc?i^ I ^!^5R cshf®!^ ^?t< I cMs# 

5c®?r «f^f?r ftc’ic’T ^sii c^it, f#ig ?Pt5 

^tlW, W?f mK I 

^ c^l c^t®T 'nf^s? Cl^r?P5 I ft5c^?i m 

mw f cb^i 5 ? i ’f® c«fc^«f 

m h®stf5(^ iint?r^^Tc?i wtsr c5lt 1 

C6|1 f«9T, C5PT«? 2lfei5t?l »t?TC¥?f’JPl&Cif 1|i^^f<'® 

w \ ««rr3555t?i ?p<!fi c<sz4fkm^ i r^*« 

jpR’sri 5F5»!r< w <£f^« ^in, ^t^*! ^?r^i ^1 

?if ^\ I ^?i^f« 

?!r I mnt^ *<c?r c^t^ cfl^ fi^zm 

^'691 5?Tn I 1879 »rn®T cw. f<. 

»i^c?(^i:«i >rt^?iT Hitt'S?! 1 ^115^1 ^tt®! 1890 ^Iz^ aptWA 

c^:?^ WU'Q f »|t^5 ^c«!T I 

^ TOts? «[f3F?it9 •aij^f^i 

C^tt^t T^t «(tg^ I 

wtii »i*j?r «f<rri« fl»rr!(^T-ri^T4l '>iTfc^ ff^si 

^ntt« ^VS m ^J< I 

1955 c^irtft cflfsrlc^i^i ^c»t«pI^^ 

f WW1 TO5II 

nx^\ n?t<c^ «tf'® cwf ^t^'O 5tH fw 
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[ 24n 12^ 

fr«t3isir ^1 c«i»^ *tr 91 

uq^^i «rir ntw—ffam ^*trnr «fw^ ^ 

<(r^ir f% ’ll r «iTif, '®i ^tOT ^t^tw, 

>6 ^TCf? 5fc<Jj *i?t?:<4 I f%^ 

’i'® *ip1&^ nmi 1^5 fSi I ^9{%\c^ ^Oiir 

Ci?5C?i? 55^ ijjaf ^5 5111 f^i ^^taf ^»T®t?3r? c*rTwt- 

i?5 511 i f^#tc*i ftf^ 

^a I ^^TCa '2f«l%?l WCW t£|’«1C511 

1 . ( ^ ) 

2 . ( ^ ) 

[ ^CBi^T c^, c<tt»it ^t'®tcn c?ic<t f^c*i «iJtr*itf^?l 

■»t»i 1 ^Sfl^ ill »it»i ^1 *!Jtf^¥ ^*11 I ] 

3. C’^) 

Ctt^1C»!W?l ^t^si <(tC¥ 2'2-4 5 «1n, C*t&lC»lWa -T^ffll 012-025 

'sH *^4^ 0‘25-l'5 '©tn 13 

4. { ^ ) 

[ 80 «tn '®t’l1 « 20 'St’f ^t^Tl Vi ( 3 

5. ( ^ ) 

[ r^5T ^1 m «ijtr»i® 's ^utPrc^fl f^arr^ 

‘»ijrcaitnii fafifS)’ t^fk i ] 

6. ( *< ) 

[ ^tlt5tw5r ^!5 mx 'ttcf I ^ nmtnf4¥ ®ttw VM 

ftllStiafWI ^t*lf44F W I 

n?*ltla 'Bt* X 16 , 

vii^sf, nt^*itif4¥ - —--- 

f^*l1X4 *{t«5ltnr^? ^*11 1'008 ; i^ttt^tCiflsii 

wt?i-2 X 1008 - 2*016 ] 

ai4 ;—5lt®t?71 *JWlll690lfert 5131 ff « 330 ffl»1tWcW 



C*l^^*? f%f ='5C5f I til^ »l^ «it3 T^IS ^f%'f-c^tc?9 

siWT^tfl catC^JftW’^C^ «(C?I I 'sjfiisrcw*^ 

cQV <RIC*f9 I « 

»T^5 2:1 I et®!, ^ti, ^t*f, ^it% 

^i*iT «ip *rr?isftc®i I 

^%f ^%.»!tc5|f ^U\:n} ^tt- 

’«ifit^® if^g c^t^*i ajf'si^r; *t^?il, 

»i«?':*ic'^ cn^c^itB? 1 c»i«j:.»it«? Mm ’i^fK i 

'antral®, <2^^% ’riTtC<?( C^iaj^C^TfW C^tR ^Oi ^\ 5?t»l 

till ^fn ^f^fsitci I c»i«3[:»jt«f «iTtfn® 

^1 ®!t<(t?r*i %*f ^jtf»i® ^1 'si*1?:« 

fkm c®fgc*itar ^rts i «f*i7^: c% c^%?r 

^'.»n c^^v\t9i I 

5!r'^3(tcif (.»r? 5 t®itw «itsitcw?f cn ®itc^, ^i ^c»i ch^ m] ^ta 5»1 1 

f5i^, «r§f^ *iwTc< c»i^c®Tisr <2r^^ mm i cn 

f5ff^t^?[ ^t*r ^?r®ii5[» 'srrc®it55?i i 

^ffls «n8R!-fefe??( c«!c^ *f^ 

«}«««( aJtf^fTS I «flf® ^?t< 

’^H «r^f^ ''t»t< ^ 1^151 c^it> c»it®t?J »r:» fitf^c^r 

mm c^23;j9itz:«f« »rc^ fsif^« ^^•s{f'•<^ 

(TT^CiTlWff 9C^ I 'il^tC^T iflt C»1^?:®Tt»C^ tsf^t *ltl®tir ^ 

m Cft5? W< ?5« r^?fif« CTSjcqtW ^l?f 

»rtw CT»rtc5»i m «ijt®Jt«i, I^Ttfw *rfrt<i f^fSfn c»i^c*itw 

fiis«f»! mm wz^ ( f'mm It5?t«tf^) a-itwi ^car ct 

c»i^c»itc«r« ai'o nt'ft^t m, »rri^tr=fj fncn Mn ^t^ir 

m^\ m\ »!ilfrv cnmn aif^ 
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?Jt’*(t ^1^, «l«f%55 sft’tW I 

's^ ?r»ii c^ntir, ^1 ^t«Pi ^1 wf^9i <fr^f^ c»!'*r^ta wc® 

I 'sit«Ji?i 5!i c^ ^t^«f nt'Q^ii ^tw, ^1 ^r»Ti ^•%m c’i’tt^ i , 

<t?t< *tt«^ii ^tSy ^1 ’s^’sr fHm^ ^«i f?cii ^tip® 5iait:»i cn ^ •rt'eni itJt?, 
c»r^ «Tti:*itP?fm 5ilcs?t*ft9i^1li:® fifirc? ’^fl 

m I 5i2fiin:?t tm 5tf??i «% i ’s’^ to? f4f«« 

5^h CU%1 <2f^® ^’Sl I 

?lfwc=»t5l ?Pt*1^ C««ftW1 ?t?, 
c5T*3prt««sf^ c^®itff^?i ’if?i«T^ ijir 

^£1^ ftf% •ft^ toF« CT<lt9 I <41®!^ 

C5C? «icjq<F cfe?p»i^ I ^tf?’?t? 

^ i^tSJ Jtl^ 5)111 I 

c’i»][w w ’rt^tc?! w ?5?rj cn ^‘«n ^tz^'^ i 

c^f^wtwc’^p 'siitf»i^ ( mz^ 

to? SJ^IcStW^C^tCa?? ^*tf% ??, ?1? 5lt? 5tt5(-?fi|51 I iil^ 5tt5?'?'i»5I 
fwci ^tipsT ^ I «rr^? 5it^cto«35«it? 5ii^cS'^=?tf?c5i? vjf 
c?«ftw 5p?^^i5 wT^? ^'®f? ^ I 

c?3i'wit«rc?? >6 ^rt»jc?5t?w? ^as^tc^ ??cH? 

??, 5^tsi I «ii^ %*iC5 c?»w to, f5ip^, 

c<t? ’^z^f f«rf^? I *1? ?t5 I c^^z^^ ^?t< I 

fwcfl 'SI^SI^P <t?T< 35t9 I 

I 





m 1.: sp) ^^l% f%f wmvs 

51^ I 

^) cs[r?i«r c*i (?rt;»l’ntff,'sti 

^t?ii ^ ? 

eap^, w 

2.; c#ti?istc5?i ^?rJi lf^?i ^r^ii tisi f#i it^l 

^fam ’?t?ii f?f JiU’TST ? 

^ftwt WH^^, 6i'9Wt«n, ^^40 

1. 5 5?) '6 CTr«l 

inufn mKJ i^^iw 

???•! ^'g«[t<(T3T uEi^.*f?r sit«llts(? fwc^r uq?p c^y^ C«(C¥ CTW 

5^t^r?it® ¥1^ I ‘«?r ^^51 «ft^ 1 v«t«itc5^ 1 

<ic^ ^itastTi I i?ir ^®ti cit^ 1 

^t3ii 35 W «ft5 10^ «!Ttf^?rt^ I 

c^c^ c<ft»tc»t*(t35t ^ csj^cw »r^’s «it»Jt5i «r^ 

c«rc’??r 'Si’^tfp^ 15^ I ^*pil 1 ^fSpvtn ^fi<-«st^tn 5 ’« 

^3fi ^ «rt?r 10 ^ c^i^ 10 ’ ^itr«*i9t^:?i<i I 

cjtc^^ I cn «rT »itc^iJ 9?r, c«rc¥ «rTs(?n %tc^ 

6T^<Ptc»n nw I c^'^ 'e ifn 1 

^) * 1^11 ^ *?f firi iaI 

^c*ii «r®rc^ «ii:«ir ^i3it^ jfi^nt^sr'««2r>iTii*i ^ «itf 1 

ipc»i ^ cw '0f2( cw?r 

^9\ iftfs? I ' 

i8vr 2 .5 c#t^tCTi w ^«1 m n, Wi 

wt«rt^t*n?9ir ) f%« ’t^^r «tfn?n 

wt^rtftnf »rc«r m 'i wi ^ 1 c#ffftc^i witf 
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wm « [ 24i 12^ nwi 

s 

^wwn ’si'sfn 5it«i «ftirt59i,i!W«i^! 

^tr’t?! «i®tw m ^iir, w 

$1*^ ?!J I ^fsl ^faf *iif I%f4’i^l*f5^if'l j^sftu * <<ii^1if 

^’'5c?p ittir I 


_(?f* 

♦ |si^j8lfe tq^r csfs^-ft'fif^r wit's ; f^iwfsr ’^ww, ¥fi!¥T'9h9 

# 


c^tNCTt? ftw wtW? wrtic^ ^mar 
5rit0ri\ c^cw <«5r. wtV. 

«j5tfiiw n^’^tcf «r^H—c^ c«it<rrii 
»Ttc*ri ^r cnNcai 

*!ttni '*<f3? ititfV 

¥jtwtf •it’fc® ntw I 

C5|tfttW5 ¥TtWtI fa>Tt^ 

•tflwi BtfiltH C?^t cm «, Cfrsf C>?tH 
ntc'M fjlwN c’tt^rcsi ntcn? r^? 

«II^ft* ¥fll C’TC^ ntlff I 

C5tt«r£^i Pm 

4¥«¥*i (5is5-^flr4f) c^tfesr 

¥i£<5 c*fwcisr, m Cf tir c^tn vitwtfl fsf?rt*ii 
ntv9 *tti:« I 

c?ta ffffaf)t»i 

♦ra'l'fti t*^ c^taiai-cwtSa aj^ata #ca 
^^nt<aJ«f •tt'sai at*i ^Srai 

wtPitana I 

cnt^ta faa c^cw taatat* c*itl55i 


^aata na 4i| ^rlwta P?ataa- 
at^t cntarai-c^ttfSsr wtfay® ijiici i 
c»nacata vtac? ca aa, wi <ii| t^at<a« 
cwtjBcaa mw i cat^cata ^a cat¥ 
wtaat^ C«rtfea«fJs ^ ¥al fw—waf^fe 
w^r«a t5 »!tat¥^ f^a atcvi f^iaa a»| 
wafnl mn catal aiiwta faataavtat 
fafSa c«tt5a <ya¥ ¥ai aa i 

catat'fcaa ajiwta fa»rl^ ^al^fe^tiia 
f^wtatai cftacaa ca, Pif^a c«ftfea 
a fatal c¥ta^f^r¥ cm fan c¥a»i iSSata 
aa^n aw ajiwta ^ataa ¥w i 
c«itfSa aa¥ caia cati H^ata-carftai 
f¥i?ta tna wtapaa 5r»!ta. ^aa aa cata 
m*-n aa i 

catacata c«ftl$caa fstf^a wtwa 
¥jtwta catwa t^ifla n^fwta »jwtaat« 
¥ 5 a fawn i ¥Jlwtf cwttaa 
matai carttaa cm i 


■ -.-.- . ■ ■ _ _ _ — - - - - 

wata a*ata¥-%arf*(m5ar asifyt# 

aSwa ala Pi-83, atwi ii¥fa af^aaaH aaw 
37/7 wfaattilwmalaaFWfN 









